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INTRODUCTION
Those of us that study, observe, and work in the professions related to the built environment
have been challenged in the last decade by the emergence of resiliency as a conceptual tool for
approaches to planning, design, engineering, and construction in a changing climate. Definitions
of the term resiliency generally fall into three main clusters: engineering, socio-economic, and
environmental. None of these however directly address issues of the built environment and how
to design through the lens of resiliency. We therefore asked ourselves the following questions:
What is resilient design? Who is doing it? How does it work in practice, and what might be included
in the academic curriculum of a college focused on educating future professionals of the built
environment?
These questions formed the basis for the College of Architecture and Environmental Design’s
(CAED) symposium on Resilient Design: State of the Art and Emerging Issues for the Built
Environment. 1
The symposium held February 22 and 23, 2018 at Cal Poly, was attended by approximately 275
people each day. The event was endorsed for continuing education credit through the local
sections of the American Planning Association (APA) and the American Institute of Architects
(AIA). In addition to students and faculty from three Cal Poly colleges (CAED, College of Science
and Mathematics (CSM) and the College of Agriculture Food and Environmental Science (CAFES)),
members of 16 private consulting firms and three public agencies were in the audience. San Luis
Obispo City Mayor Heidi Harmon and CAED Dean Christine Theodoropoulos welcomed the
audience and set the stage for the symposium by highlighting local opportunities emanating from
the “town-gown” relationship that can foster the future of resilient design between the city and
the campus communities. Mayor Harmon presented the city's efforts that promote sustainability
and adaptation to climate change.
Twelve professionals with experience in resilient built environment practice each gave two
presentations (Table 1). First, they covered the state-of-the-art in resiliency practice through
their present work followed by a segment on what each forecast to be emerging issues for
education and the built environment. They covered a wide spectrum of topics and presenters
ranging from Laurie Johnson, a sole practitioner working on hazard mitigation and 2019 President
of the Earthquake Engineering Research Institute (EERI), to Josh Sawislak, then the Chief
1

A symposium faculty steering committee was formed by the CAED in the Fall of 2017. It functioned as a
clearinghouse and operations group. The interdisciplinary steering committee members included William
Siembieda (City and Regional Planning) and Margot McDonald (Architecture) as co-chairs, and CAED
department representatives Dale Clifford (Architecture), Ellen Burke (Landscape Architecture), Amir
Hasrasouliha (City and Regional Planning), Vicente del Rio (City and Regional Planning), and Anahid Behrouzi
(Architectural Engineering).
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Resilience Officer of AECOM, a global consultancy. Please see the Speaker Bios section in this
document for more detailed biographic information on each presenter.
Table 1. Presenter List
NAME

FIRM

David Waggonner
Doug Pierce
Gerda Aquino
Josh Sawislak
Gunnar Hand
Yana Waldman
Laurie Johnson
Geoffrey Neumayr
Paul Hutton
David Tickle
Amanda Brown Stevens
Steve Moddemeyer

Waggoner & Ball
Perkins+ Will
The SWA Group

AECOM
SOM
ARUP
Laurie Johnson Consult ing
San Francisco Airport
Cuningham Group
Hassell
Bay Area Resilient Design Challenge
CollinsWoerman

TITLE/ROLE
Principal
Lead Designer
CEO
Global Resiliency Director
Planner
Senior Project Manager
Principal
Chief Development Officer
Chief Sustainability Officer
Urban Design Lead
Manag ing Director
Principal

Table 2. Moderators List
NAME
Stacey White
Joáo Pedro Costa
Alicia Daniels Uhlig
Bryan Seamer

ORGANIZATION
Cal Poly, Architecture Department.
Univ. Technica de Lisboa
International Living Future Institute
LPA

PROFESSION
Architect
Urban Designer
Architect
Structural Engineer

Four themes provided the framework for the work presented: (1) New ways to think about
resilient design; (2) Emerging ways to use resilience thinking in design; (3) New resilient design
thinking for big projects; and, (4) Building regional resiliency. This framework resulted in a diverse
set of presentations and generated a list of elements related to resiliency practice in the built
environment, and more importantly, provided the basis for enabling a definition of resilient
design to emerge. “Water” dominated the practice work presented with five presenters focusing
on how to design with water not against it. Clearly, a shift away from the “taming nature”
approach, imposing form on places, is occurring. Not surprisingly making the business case for
resiliency found a place in practice with five presentations pointing out its importance and
demonstrating the long-term financial benefits of resilient design work as an emerging feature
of practice. We also heard that “stationarity is dead” from more than one presenter. This
emphasizes a movement from predictive models based solely on past experience to the use of
adaptive dynamic design approaches based on changing conditions. We did not hear much about
how resiliency can work in a transformative way and as a disruptor to the status quo.
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Defining the term.
Defining resilient design was a desired outcome of the symposium. To establish a starting point
we used the December 2017 Resilient Design Institute’s (RDI) resilient design definition. Then an
attribute list derived from the presentations and the debate was applied to the RDI definition.
Through a series of iterations, the following definition emerged.
“Resilient Design is an intentional action that enables a system, in whole or part, to meet
the challenges posed by changing or unstable conditions to absorb a shock or stress while
maintaining its identity and functionality through adaptive recovery.”
This definition adds a new category to resilience domains examined by Quinlan et al. (2016) and
shown in Table 3. The Quinlan domains, while reflecting the contemporary literature, do not
directly address the built environment. The major conceptual breakthrough in the symposiumderived definition is the expression “intentional action.” This brings to the forefront the systems
thinking process; namely, choosing an appropriate scale, accepting change, and working on
parts of a whole that provide feedback to a larger system. In fact, the resilience approach in
engineering relies on the system’s speed (i.e., time) of return to equilibrium and must rely on
intentional action to become operational.
The Domains of Resilience

Definition

1.Engineer ing resilience

System's speed of return to equilibrium follow ing a shock.

2. Ecological resilience

Abil ity of a system to w ithstand shock and maintain critica l relat ionsh ips and
f unctions.

3.Social-ecological resilience

(i) Amount of disturbance a system can absorb and remain within a domain of
attract ion; (ii) capacity for learning and adaptat ion (iii) degree to which the system is
capable of self- organ izing.

4.Social resilience

Abi lity of gro ups or commu nities to cope with externa l stresses and disturbances as a
resu lt of social, po lit ical and environmenta l change.

5. Development resilience

Capacity of a person , household or other aggregate unit to avoid poverty in the face
of various stressors and in the wa ke of myriad shocks over time.

6. Socioeconomic resilience

Socioeconomic resilience refers to the policy - induced abi lity of an economy to
recover from or adjust to the negative impacts of adverse exogenous shocks and to
bene fi t from positive shocks.

7. Commun ity resil ience

A process lin king a set of adaptive capacities to a positive trajectory of functioning
and adaptation afte r a disturbance.

8. Psychological resilience

An individual's ab ility to adapt to stress and adversity. Resilience is a process and can
be learned by anyone using posit ive emotions.

9. Resilient Design**

An intentional action t hat enables a system, in w hole or part, to meet the challenges
posed by changing, or unstab le, conditions, to absorb a shock or disturbance while
main t aining its identity and functiona lity through adaptive recovery.

Table 3: The Nine Domains of Resilience *
Notes: *Domains 1 to 8 from Quinlan et al. (2016). ** Domain 9 added from Cal Poly’s 2018
Resilient Design Symposium.
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Geoffrey Neumayr’s example of the San Francisco Airport Control Tower demonstrates the use
of a chosen performance standard. This is specified resilience, focusing on a single hazard. The
tower will withstand any projected level of a seismic event in the Bay Area and continue to
function without interruption. This means the airport can serve its function as a transportation
hub without an interruption in service. The building itself is simply a means to an end providing
continual safety during the landing and departure of planes and their passengers.
When we think about resilient planning or resilience strategies, we have to think about it with a
mix of tools, investments, and approaches. The choosing of a performance standard as a concept
was validated in October 2018 by the “Sand Palace” house in Mexico Beach, Florida that
withstood the 155 mile per hour winds and a storm surge of Hurricane Michael. The Sand Palace
was the only house standing in a six-block area of the town. It was built to withstand 165-mile
per hour winds, far above the local code requirement of 120 miles per hour.
We appear ready to accept a reality that is: cities break. They break for different reasons including
natural hazards, economic hazards, and due to the effects of climate change. The question before
us is now how we can make the built environment safer, more enduring and adaptive to change
through resilient practice? Doug Pierce champions RELi (a project rating system similar to LEED –
Leadership in Energy and Environmental Design), that is basically a new consensus standard that
fills the gap on resilience relative to the other in-use rating systems such as LEED.
Actions that Inform Practice
In examining the collective presentations, there emerges certain actions that inform practice.
These elements are show in Table 4. Not all of the elements would necessarily apply to any single
project, but the majority of elements will inform approaches to resiliency practice.
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Table 4. Practice Elements
State-of-the-Art Practice Elements
Choose the design standard that meets the desired resiliency threshold (a system limit).
Work at the appropriate scale to address the type of problem. Scale matters.
Design to a future time that fits the built environment use. Time matters.
Identify the factors that make the business case. Establish the client or user benefits.
Utilize nature’s reality to inform a design solution (i.e., designing on water).
Understand that change becomes the constant, and less emphasis is placed on
historical information. In other words, stationarity is dead.
Use threshold analysis, as a part of the decision-making process. Explore how, where, or
when the system or component will it break.
Improve risk management through risk transfer by improved built environment
performance, mitigation, acceptance, or insurance.
Improve the information base required for this work by engaging in interdisciplinary,
multidisciplinary, and transdisciplinary approaches.
Avoid the single designer approach, as it does not yield resilient design. Work across
disciplines.
Design for desired outcomes, not the present prescriptive code. Use performance-based
design.
Utilize reductive agnostic (objective) thinking.
If you want to solve the problem you are going to have to start with a systems-based
solution.
Include identity. It is the story we tell ourselves about ourselves.

Curriculum Advancement
Informing the development of a resilient design curriculum adapting lessons learned from
practice was a symposium objective. The prime directive from all presenters was to engage and
emphasize interdisciplinary studies and broaden the traditional built environment curriculum to
allow the student to see and engage in the world more holistically. Learning to work with others,
and learn from their perspectives is another curriculum lesson, so spanning departments and
disciplines is needed (Smith et al., 2018). There is still much to learn about how to build this into
the curriculum, although we generally do it in the CAED through single interdisciplinary studios
(which are a good start) and through environmental design studies courses that work across
different scales. When students learn the benefits of interdisciplinary thinking, they take the first
step in becoming what we call “informed urbanists.” We need more informed urbanists, and also
informed activists such as chemist and inventor Harold Hay to use nature as a partner in creating
a safer, healthier, and energy conserving-built environment (McDonald & Dayer, 2019).
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What the presenters said
The symposium format asked that each presenter to first give a 20-minute talk on the State of
the Art of Resiliency Practice through their current professional work that formed the basis for
resilient design thinking, and then followed this with a second, 15-minute talk on Future Issues
and Challenges (Figure 1). Three presenters each in these two-part panels combined to create a
total of 8 sessions. There was a debate period between each set of panels allowing for question
and answer and discussion between the audience and the presenters. A moderator managed
each of the debates. This format supported a deeper understanding of the central questions
addressed by the presenters. Some keys points from the sessions are presented in the following
sections.

Figure 1. Symposium audience listens to Amanda Brown-Stevens
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Session/Speaker Overviews
New Ways to Think About Resilient Design (Day One: Sessions 1.1 and 1.2)
Presentations by: David Waggonner, Douglas Pierce and Gerdo Aquino
David Waggonner. Waggonner introduces us to “designing on water” using four projects: Urban
New Orleans; rural Isle de Jean Charles in Louisiana; Norfolk, VA; and, post-industrial Bridgeport,
Connecticut. The projects are tied together by how water (rivers, bays, and seas) influenced their
past and is projected to influence their future. Waggonner’s work is cross disciplinary and moves
between the neighborhood to regional scales. It has a cultural component that ties place to its
past, its people and to the design outcome. Three of his projects are sponsored by the HUD
National Disaster Resilience Competition (NDRC), so there are social and economic
considerations that emerge in the design process. There is also a distinct recognition that
economic factors are relevant inputs to the resilient design outputs. These factors relate to the
need to create local employment, to add value to sites, and to spend government support grants
wisely. Waggonner’s work is not done as a solo practitioner, but as part of interdisciplinary teams
assembled to address complex problems. It is also influenced by what he calls “The Dutch
Dialogues” that provide him with an international perspective on time and place.
Doug Pierce. Introduces us to the Anthropocene, meta-patterns, and the RELi system. RELi is a
formalized LEED-like system to develop resilient design metrics. He argues that the
transdisciplinary approach is what will really start to elevate the work we do, and to establish a
way to manage the Anthropocene. He presents five meta-patterns that have their own focus but
embody each other: Resilient, Regenerative, Sustainable, Civil, and Healthy. We face many
challenges including: increase in inequality, loss of wildlife, and climate change. We need a
thought revolution as part of our adaptive response to the Anthropocene.
Gerdo Aquino: If you are not talking about big ideas, then you are not talking at all actually. He
views resilience as creative process where we are either shaping the land or creating a furtive
fabric of buildings and infrastructure. Our thinking is about getting out of the box of narrowing
our projects to simple solutions and thinking about everything in terms of causal relationships.
Aquino presents work from Los Angeles, Houston, and Belgrade; all with large ideas about the
function of public space.
Emerging Ways to Use Resilience Thinking (Day One: Sessions 1.3 and 1.4)
Presentations by Yana Waldman, Josh Sawislak and Gunnar Hand
Yana Waldman. Waldman posits the fundamental idea that all of the essential systems
supporting the building, community, or region, must have the ability to recover to functional
levels after an event. For Waldman, a key element to resilience is the ability to recover, not just
respond. She defines resilience as the ability of essential physical and organizational systems to
recover quickly to functional levels after natural and manmade shock and stress events. The
fundamental idea behind resilient design is the ability to recover buildings, jobs, and business as
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usual. The need to focus on functionality of assets is expressed in the REDi approach, which is a
resilience-based earthquake design initiative rating system for owners, architects, and engineers
to implement resilience-based earthquake design. Ask the question “what are we protecting?”
We do not value risk high enough. There is a definite opportunity for return on investment if you
listen to the numbers. By quantifying the value of resilience, we can capture it for investment
purposes.
Josh Sawislak. Typically, it is more cost effective to incorporate resilient design when you’re
building for the first time; the marginal cost is pretty low. We can mitigate risk, transfer it, or
accept it. You’ve got to enhance and leverage the things that you do. We need to care about
functioning infrastructure, because without it, our communities break down. Many risks are
interrelated, and need to find a way to balance the risks. The three main ways are: mitigating by
building somewhere else, transferring it through insurance, and accepting it. Climate risk,
physical risk, and cyber risk are all connected. Don’t make resilience an afterthought.
Gunnar Hand. Hand presents SOM projects from Miami, Detroit, Denver and Bakersfield CA. that
are linked to regenerative design. Think regenerative design as it can incorporate resiliency and
sustainability. Hand lays out 10 principles of the regenerative city: livability, equity, ecology,
nutrition, access, waste, water, resiliency, energy and heritage. The question is not how to design
the regenerative city, but how to build it.
New Thinking for Big Projects (Day Two: Sessions 2.1 and 2.2)
Presentations by: Laurie Johnson, Geoffrey Neumayr and Paul Hutton

Figure 2. Laurie Johnson (l) and Geoffrey Neumayr (r) explaining projects
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Laurie Johnson. Johnson provides examples of resilience planning, risk management, and
geoscience in the small town (Portola Valley) to metropolitan area scales (New Orleans and San
Francisco). Establishing performance-based objectives for community resilience is now taking off.
This allows for gap analysis to be done, and programs to fill the gaps developed. Johnson
emphasizes the importance of a comprehensive thought process around natural hazard risk
management that includes land use planning and the notion of avoidance as one of the risk
options as opposed to just mitigation, transfer, or retention of risk. There are two things in one’s
career timeframe that she thinks are really important. The first is the development of valuable
tools like GIS, data management, data storage, data management techniques, loss estimation,
modeling and remote sensing. The other is the formalization of disaster risk reduction policy and
disaster management frameworks.
Geoffrey Neumayr. A large airport is part of a global transportation system, it is not just about
airplanes (Figure 2). The SFO airport is resiliency in action, a global facility that needs to be
physically resilient and financially resilient. The airport needs to make the business case for
resiliency through understanding change and resisting shocks. At the airport, resiliency starts by
making an economic plan over a 50-year period of time; and utilizes an exceptional project
outcomes approach. Sustainability for SFO, Neumayr points out, is the continuum of the ordinary.
Resiliency on the other hand is the capacity to sustain airport service delivery through
extraordinary times, to continue to operate through natural hazard events, so we can pay the
capital costs. They completely moved toward performance based seismic design, in which the
building becomes a starting, not an ending, point. The airport can defend itself from sea level
rise, but what happens to the surrounding communities? A regional approach is required to
address this climate change threat.
Paul Hutton. Hutton’s focus is on schools and how they can become more resilient and safer. He
advocates using the building code for change. Everyone follows it. He’d like to see building codes
address the temperature changes within the life of the mechanical systems, if not the building
itself. With a little extra power and water storage, schools can be useful emergency centers.
They have bathrooms, kitchens, and large assembly areas. Design to a future time that fits the
built environment use. Time does matter. Schools last at least 45 years, and can function in
various ways in a community. Design all aspects for that time frame. In Oklahoma they build
schools now to protect the entire asset.
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Building Regional Resiliency (Day Two: Sessions 2.3 and 2.4)
Presentations by: Steve Moddemeyer, Amanda Brown-Stevens and David Tickle.
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Figure 3. Steve Moddemeyer Explaining the Adaptive Cycle
Steve Moddemeyer. Cities break. If the city is resilient, it reorganizes and maintains its identity.
If we really want to be resilient, we need to design for the whole adaptive cycle (Figure 3). What
can we do to internalize recovery into the way we design buildings and infrastructure? He sets
down a three-step process that includes developing performance goals, designing to recover
quickly if things break, and making a business case for the resilient choice. Add resilience thinking
into existing spending on infrastructure and buildings. This is what Snohomish County, WA is
doing. The State of Washington is funding value planning for capital projects that have resilience
thinking built in. Even if we select the 100-year storm – the 1 percent chance of change – our
design teams ought to be directed to and asked to come up with the most cost-effective solution
that achieves this level of performance and that also makes it easiest and quickest for the
community to recover. For Moddemeyer, it is all about working in variability as our designs rarely
address what happens after it breaks. When we are resilient, we’ll be using cradle-to-cradle
thinking. It is the recovery of form and function that is the measure of resilience. That means the
strategies we use need to be different. We are in a time of adaptation, not just resistance. Our
job as designers is adapting to change.
Amanda Brown-Stevens. How do you conduct regional resilience planning before a large natural
disaster? That is the question posed and answered by the Resilient by Design Bay Area Challenge
(a regional multi-stakeholder process). This is an effort to think differently about how to do
planning and how we do design. The nine county San Francisco Bay Area is the “site” and sea
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level rise and flooding are the foci. From an international competition that drew 51 team
applications, 10 were chosen to go forth, work with local communities, and develop resilient
design solutions. The outcomes are derived from a combination of local community participation,
natural hazard analysis, addressing vulnerabilities, and incorporating the bay into the solution.
An important aspect of this process is thinking about how to implement the design proposals,
and how to do this with the cooperation of local people and the multiple governmental agencies
that need become advocates of change. A finance guide is a product of their process. This is part
of the way a “financial” case is made.
David Tickle. Three water driven (harbor, river, bay) projects to regenerate or protect cities form
the basis for understanding how to design in complex urban settings. All of these projects have a
strong emphasis on people in the design process. Identifying points of connectivity is a key to
understanding the living systems of an area or region. A Chinese saying “The best time to plant a
tree is 20 years ago. The second-best time is now” is the basis the proposal to plant a 2 million
tree forest for the Shanghai Huangpu River project, that will allow for 200 new destinations to be
established. The key future themes that need to be addressed are urbanization, globalization,
and disruptions of technology. Globalization is intensifying social inequality and gentrification.
Urbanization, especially in equatorial areas, is creating infrastructure challenges to
accommodate growth. Technology is a large energy consumer and tying people to the “cloud” as
well as providing information access. We need to support multidisciplinary thinking and
connectivity as none of us alone will ever have the insight and knowledge to solve these
problems. So, we need to work across a whole range of disciplines to address these challenges.

Figure 4. Small Group Photo of some organizers, moderators and presenters
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(From left to right: Margot McDonald, William Siembieda, Bryan Seamer, Yana Waldman,
Gunnar Hand, David Waggonner, Josh Sawislak, and Stacey White.)
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SESSIONS: DAY ONE

CHAPTER 1
SESSION 1.1

Work Examples – New Ways to Think About Resilient Design
David Waggonner – Conserve & Preserve, Adapt & Create
I come out of the Mississippi River Watershed. It drains 40 plus percent of the country and comes
south down to Louisiana. The Mississippi was this wild body of water that ran through the United
States, and humans over time have altered its pattern. So, the Mississippi had all this sediment
in it, and now the Mississippi has only this much sediment, five dams in North Dakota that catch
most of that for recreation uses.
What we've done is turn the Mississippi River into a plumbing diverter. It's now used as a flood
control device. Whether it's this structure at Missouri or this structure at the Old River Control
Structure, it shunts a certain amount of the water into the Mississippi into New Orleans and the
rest to where it wants to go into the Atchafalaya Basin.
But the river is highly controlled by human activity. It's controlled for a purpose. The Mississippi
River Valley has got more industry than Germany’s Ruhr Valley, and its controlled for shipping.
It's where the agricultural goods of the country come through. It's managed for flood protection.
And this is the challenge of a single purpose waterway. This is the challenge of management for
resource extraction. But this is also the diminution of a coast. The sediment goes off the
continental shelf, and it comes to the edge. This is all falling apart. Louisiana is losing land. It's
your country, and this is a reality. This is not abstract in any way.
So, what's happening is that this deltaic system, which is new really; this land is at most six or
seven thousand years old and is quickly deteriorating. So, this is a repair problem. In Louisiana,
we have these maps of what the state looked like, and this is what the geography of the state
was. These are the maps we've been making for this Louisiana SAFE Project. But, you can see
what the condition was in 1960 in the form of this state, this boot. You know what the condition
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is in 2017 as the sediment goes and you see how further and further in comes this water to the
land (Figures 5 & 6).
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Figure 5. 1960 Coastal Condition
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Figure 6. 2017 Coastal Condition
We have a couple of things that we have trademarked. “Living with Water,” for example, was the
phrase we took about ten years ago, and I wish I had a dime for every time it's said, but, “Dutch
Dialogues” we trademarked. And the other one that this symposium is about: Resilience by

28

Disruption. Everybody talks about resilience. Well, resilience comes from something that
disrupts.
The current effort I am curious to explore is “Living on Water.” This is a site for a project – these
are all actual projects of ours. That is, these aren't academic speculations for us; this is the work
we do. This is the Isle de Jean Charles relocation project (Figure 7). On this ridge of land resides
a native tribe that’s down to 30 households, 29 perhaps. And they’re all going to be relocated.

Figure 7. Isle de Jean Charles
This was the condition of the land in 1894 and 1998 (Figure 8), and it's worse today. There is open
water outside the land as you go across this little bridge that gets you there. The residents are
going to be moved to this site, (Figure 9) which is still within the same parish (a parish is a county
– we still have our French heritage in Louisiana).
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Figure 9. Evergreen Site - Isle de Jean Charles Resettlement
The problem with this is that the upland condition is also impaired. As I mentioned, the North
Dakota condition reduces the Louisiana delta, and so, too, does the severing of valuable impair
the delta. It impaired the site to the extent that we had two high water bodies, (note: In Figure
9, the evergreen site on the bottom that carried water through), and then they drained the
wetland and cut a canal through it, and that's the way we managed the water.
The point is, our hydrological knowledge, whether it's multidisciplinary, or transdisciplinary, or
whatever is just missing, because we're doing it for purposes of, in this case, agriculture.
You can see the condition at the top (Figure 10): that is why they are being moved because of
that the base flood elevation is that much higher. These people are just barely above water as is,
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and we're pushing them to a condition where it's not necessarily sound hydrology. There is a
giant repair component in all this work.
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Figure 10. Site Section Comparison
Shifting to talk about the desperate condition that we've let some things get in, I’ll now talk about
another location in which we work: Norfolk, Virginia, on the east coast. In Figure 11, you can see
where the creeks were filled in. The men who built the city said, "We'll just stop having to cross
all this water body, and we'll build more of a city."
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Figure 11. Virginia Flood Risk
Figure 12 is a picture of the Norfolk, Virginia site. I took a couple of months ago without rainfall.
This is just the tide coming into the highest value real estate in the city. This is a little bit unnerving
if you start to think about how Louisiana is going away - they're moving people - and this is
Norfolk, Virginia.
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Figure 12. Norfolk Tidal Flooding
These are the National Disaster Resilience Competition (NDRC) projects where we were able to
win and get funds and do the projects. These projects result in construction, which is different
from a lot of other work because of the money involved in building. Most of us who are architects
have this skill, this thrill to build, but it's hard.
In Virginia, Chesterfield Heights is a low-lying neighborhood. Not much of it has flooded, but HUD
gave 120 million dollars to this neighborhood, and when you examine the area in terms of the
watershed and you start to look at it in terms of opportunity, especially in terms of where there
are more possibilities than building water defense or flood protection or stormwater
management. Stormwater management is not precisely alluring, so you begin to consider where
there is an opportunity to do a multi-purpose thing by examining how, within this watershed,
different factors can be addressed, whether it's ecology or its economy or its community. You
start to layer that in all the time coming down to this river and begin to understand the threats
better.
Every place has a different sort of design vector. Mudslides don't exist everywhere, and
earthquakes don't exist everywhere, storm surges, hurricanes, tsunamis don't exist everywhere.
Jakarta does not have typhoons, but Jakarta does have high tides. So, as you start to think about
that. Groundwater management is just as much a part of it as precipitation, or surge, or - in this
tidewater area - rising tides. The thing that Doug Pierce said already about the transdisciplinary
nature of resilient design, the importance of cross-disciplinary collaboration, is significant. It's
fundamental to the way we work, mainly as we try to program in this case, assets.
One of the roles the architect has and does not have is to program money. We have investment
advisors in our society, and a seat at the table is a valuable thing. We are the ones in a position
to tell advisors the ingenious way to spend money. And this is part of the work of the NDRC. Of
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course, money is limited - we are working with engineers, and we’re working with specific
problems, and then we have to look at what the levels of defense or flood risk reduction are, and
the different typologies that we have to protect against the rising sea and the storm surge.
And it all comes back to the physical places. These drawings (Figure 13), some made by SCAPE,
some made by us, are looking from a porch at what would the berm mean to that neighbor, or
what the green infrastructure is.
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Figure 13. Norfolk NDR
Green infrastructure is talked about a lot. What's the purpose of it? They don't maintain it, so it
seems to be of no intention, but what is its goal? Is it green and cool? Is it to slow down? Is it to
store more? We have to understand what the capacity and purpose is and what the purpose of
the park is. We have to question what more the park can do for the neighborhood and the project
and the water balance.
Then this repair problem comes in all over the place: how do we get the community to the transit
station when they have to walk underneath a bridge, and nobody, man or woman, feels safe
doing that when we have limited funds? What can we do; how can we cut that open? And, what's
the pump station, and how is it going to fit into the neighborhood? We have to consider all the
questions related to the solutions, like the big U that everybody should know about in New York,
well it was a flood defense thing, but they acted as if the stormwater problem didn't exist inside
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it to get the water over and now it is understood. If you induce flood protection as a raised thing,
like a cup, a cup has to have something to lift water over the edge.
And this all has to aggregate into more of an urban vision, and in this case, we’re trying to after
this NDRC gets stabilized into the next project, which is the first project. It is a giant area into a
different watershed, Newton Creek, and trying to revitalize the city, working from the watershed
up, and trying to look at how the real estate reinvestment and the public housing relocation and
all that as you continue to fight through to get back to the core of that city, Norfolk, Virginia,
which is the largest naval base in the world (~3,400 acres).
All these projects have to be specific to their place. It doesn't work to take the New Orleans case
and bring it to Norfolk, Virginia. But the New Orleans case, as I go through this and close this talk,
is a different case and important. We had, after the failure of the levees, this horrible flood. We
had thirty-something failures. You know this story. It was only a dozen years ago. It's still a
catastrophic flood, brought to you by an engineering discipline that did not perform. It was not a
system; nobody thought about it systematically.
The Dutch are focused on the water board, the burgomaster. Well, they were responsible. In our
society, we have to be more accountable than that. In New Orleans, the pumping system was the
line of defense. The pumping system was 1920’s state of the art. The most powerful in the world.
It was the sole means of protection. The arrogance of man, or woman, is over there. We thought
that pipe was going to drain that swamp and that it was going to be a successful experiment, but
you can’t suck the water out of the marsh and get it to go by without other effects. So, the result
of this pumping system on the land is that you sink it. The implication is that New Orleans has
become below sea level and now is more susceptible to flood. And the paradigm has to change
from this pump and dry to keep it wet mentality to a living water motif. Otherwise, New Orleans
is just going to sink into the sea.
That's knowledge and means we borrowed from the Dutch with the Dutch Dialogue process,
which was interdisciplinary and at least intergenerational. Let me add that Louisiana is not the
Netherlands. We have to look at specifics and where we are in these cases, and what the design
metrics are. But we’ve also got to factor in the fundamentals. The fundamentals include society
as the primary consideration, and if any of you has visited New Orleans, I am sure you can agree
that it's a fascinating city with the worst streets in North America, or at least in the United States.
To do this work, we thought at all scales from house to the district. We have this document you
can see (Figure 14).
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Figure 14. Dutch Dialogues
We have an updated website, Livingwithwater.com, on which we’ve got these books that you
can look at to see the results of all this work.
Three problems thus far have been identified: 1) it's still going to flood, 2) there is a subsidence
problem, and 3) there is a perverse exclusion of water as a cultural and an economic asset. We
decided upon this approach to planning where bottom-up meets the ground. Landscape
typologies are primary, and different areas have different opportunities. We can, and we must,
show that we will avoid damage and offset the cost. There has to be a return on investment;
subsidence is part of that from here, and it has to aggregate to something. In this case, a living
water system. We built that by components, and in this case, we had to create a circulating
system because dry weather is also a factor, and we needed a source for a system. That is, we
wanted to test the fundamentals of that, beginning with what is dry, which is why the city is
there.
We designed and drew elements and calculated to figure out what the capacity was. But we also
had to advocate and get this into the mind of the public to where they wanted it, and in fact,
wanted to spend their money to get it. There was an opportunity for development alongside this,
and the connection back to history is significant in all this work. The obliteration of ugliness is
always a good idea. In essence, these are experiments in ugliness when you drain something like
that and do you think an architect was involved in that design? I doubt it. But of course, there are
other ways to do a canal. There are different ways that people can live beside behind walls. There
are opportunities in New Orleans that we are exploring and trying to do now to bring this water
into the center of the city and make this a water city instead of a sinking city.
There are different typologies of this, and we encourage the type of development that can occur
alongside those typologies, but something has to pay for the disruption. Something. Streets are
different from one part of the city to another. For a wet, low-lying area, the streets are different
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than in an upper-level area, and there are different opportunities in that. And the buildings count
too because sometimes we forget that buildings are part of the system. Architecture, of course,
is more than buildings, and actually, it's probably more powerful to use the word “spatial” than
it is if you use the word “architecture.” There are more components to space than architecture.
This is building for a foundation, albeit a small one in New Orleans, and basically what this does
is pull 10 inches of rainfall from the site through the garden, through the cistern, into the back
it's throwing in now. But 10 inches of water that would have gone into a 10-inch drain filled with
Mardi Gras beads is not a good idea because there was nowhere for the water to go anyway.
Freshwater is an asset and shouldn't be expelled.
Lastly, and this is a small project because this is about preservation in the heart of the French
Quarter, is this institutional project we're doing for the historic New Orleans Collection. Come to
New Orleans, and it should be open this year. I would recommend that you see it. It's a
restoration project of Royal Street, probably the most famous courtyard in the city. This project
is pure restoration. This is not a different aptitude from the same analysis I was showing above
with the landscape. This is a return to materiality. The dirt, the water, the elemental aspect of all
this is what we do. We were able to do this here because it was a 1960 façade to tear down,
which is rare in the heart of the French Quarter, so we could build this new façade that isn't
wholly constructed yet but is underway. Here you see the restoration of the front building and
then the construction of the new galleries in the back (Figure 15). It's a mix of old and new. We
have to care, and we have to look forward as we understand the past. We can’t get rid of all of
it.
THE H ISTORIC NEW ORLEANS

COL L ECT ION

GALLERY ADDITION

Figure 15. Historic New Orleans Collection
We have to look at the spatial character of what we have, especially as the restoration project is
starting to be assembled, and the way that the layers of the space work: the character of Norfolk,
the character of New Orleans, the character of Bridgeport, the character and spaces within the
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project and how we can elaborate on those and find them and find more meaning from them —
all while understanding that we're never disconnected from the water. So, in the middle of the
courtyard as well. You can see the old settlement and how it has been raised over time (Figure
16). If you know, you understand that that's the level to which the Mississippi River groundwater
has come in the middle of the courtyard, and we have to make that visible to others too.
TH E HISTORIC NEW ORLEANS COL LECTIO N

COURTYARDWELL

Figure 16. Courtyard Well – Historic New Orleans Collection
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Doug Pierce – Socially Responsible Design: The Need for a Greater
Purpose in Resilience
Probably about half or a third of the audience has heard about the Anthropocene, and that’s kind
of where awareness of the topic has been for a couple of years. Hopefully, that will start to
change. If you've not heard of it, basically the Anthropocene is a proposal by a whole series of
scientists who grew this out of the Holocene epoch. The Anthropocene is a geological epoch
dominated by humanity, and this image (Figure 17) is the opening image of a video entitled
"Welcome to the Anthropocene” that was first screened at the United Nation’s Rio Earth Summit
in 2012.

Figure 17. Opening image of the United Nation’s Rio Earth Summit video “Anthropocene”
In that video, a statement caught my attention: "The (resulting) relentless pressures (this is
pressure from human domination of the planet) risks unprecedented destabilization." That's
evident in this image (Figure 18), and the dominating factor of the planet must weigh pretty
heavily on all of us. The big question is: How do we respond? What do we do with the impacts of
our existence? Humans have modified fifty percent of the earth's land. That's huge. Fifty percent
of fresh water is re/directed by humans. We're having a directive effect on how the biosphere
operates. It's not necessarily intentional. We didn’t set out to do this, but we are.
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Figure 18. Anthropocene Human Influence on Earth
The other part of the above statement – the one that caught my attention in the film – is the part
that I find most inspiring. To paraphrase: even though we risk unprecedented destabilization, our
creativity, energy, and industry offer hope. I highlight creativity because I think most of us will
connect to that, and I think that's a direct call to action to people like us: architects, designers,
engineers, etc. That's a fundamental aspect of how we will manage the Anthropocene.
If you think about the fantastic creatures that nature has designed through evolution, the tools
they have, onboard tools, there's a lot of capacity built into us as human beings. We have a whole
series of built-in tools, just like other creatures. We usually don't think of them that way, but
they're really what we have. We have our minds, our brains. We have our capacity to speak, and
we have our opposable thumbs. Nature has designed us to think, make, and collaborate. We are,
perhaps, the best creature at adaptation. That is what we do. We are designed to adapt, and we
will need to pull all of those skill sets forward into the Anthropocene.
Part of doing so, I think, requires a need for a thought revolution. To adapt, we're actually will
have to think differently. In other words, part of our capacity to change is in our thinking, and
we're going to have to move into a new way of thinking about the world and each other if we
want to respond positively to our impact on the environments around us.
A necessary adaptation to our thinking in the present, one of our primary mental models, comes
out of the 1600-1700's: a focus on reductive agnostic thinking (Figure 3). Note that if you're a
mechanical engineer, that doesn't mean that I'm opposed to mechanical engineering. I love
mechanical engineers – it’s not about that. Reductive agnostic thinking is about getting out of the
box of narrowing our projects to simple solutions and thinking about everything in terms of causal
relationships.
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If you move into a future model of how we think (Figure 19), imagine that moving from modernity
into trans-modern thinking involves a primary mental model that is systemic and living, and that's
a fundamental shift in the way that we start to see the world.

Figure 19. Present and Future Adaptation to our Thinking
If you pull into a systems approach, a systems way of seeing the world, you can take a look across
the landscape, and you'll know that resilience is one of five meta-patterns about how we can
think about the world in the Anthropocene. There's resilience, which is an adaptation, and there’s
regeneration, of which I'm guessing most of you have heard. Resilience and recovery are
companion models. They overlap. Then, there’s sustainability; a new one that we just started
adding in, literally in the past three or four weeks: civility, which has to do with collaboration;
and there is health or thriving.
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Figure 20. Five Meta-Patterns
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Each one of these patterns has its focus, yet they all embody each other at the same time. They
cross over, overlap, and they mainly come into play at different times through the lifecycle of a
building, a community, a city. They all intertwine. You can start to see when you get into the
practice level, the standards, and guides that are mapped into these various spaces.
So, for resilience, we've created RELi, and for the regenerative meta-pattern, I've put Living
Building Challenge into that space because I think it fits there pretty well (Figure 21). LEED tends
to fall naturally into the sustainable meta-pattern, and then for civility, mapped in RELi, we
completed a quite a bit of social cohesion topics. LEED indeed falls into that space, and A Pattern
Language starts to fall into that space as well. For the health meta-pattern, it's well and fits well.
I assume you have encountered most of these, other than RELi, somewhere through your
practice.
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Figure 21. Five Meta-Patterns and their Focuses
Drilling down deeper and deeper into practice, I will now shift over and talk about RELi, which is
one of those guides that I just mentioned. So RELi embodies some of all of the above components.
It has some regeneration, some sustainability, some local elements, some health elements, and
of course, it has an extreme focus on resilience. RELi is a new consensus standard, and it’s kind
of fills the gap on resilience relative to the other measures that have been held. One of its
essential features is that it provides a comprehensive perspective. If you think of LEED, it has
about 50 credits. RELi has 190. It's intentional that it has broadened the scope of thinking.
When we started our work on RELi in 2012, it went through a public review and was balloted. We
pioneered several credits around resilience. I'll touch on those in a little bit. Then we curated
credits from other sources. You'll see if you go into RELi that we reference LEED. We also
reference EnVision. We reference the 2030 Palette (http://www.2030palette.org/). There's a
whole variety of things that are included. RELi has been cited by the Obama White House, The
Rockefeller 100 Resilient Cities program, ASID, and others.
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One of the first projects that came out of RELi as a standard was the Climate Ready D.C. resilience
plan. RELi is really how we got into it. We had a project with Washington, D.C., to frame out their
resilience plan, and while the climate scientists were doing their work, we were in the
background working on RELi, and then RELi was modified to become this climate action plan. We
just received a 2017 award from Bloomberg Philanthropies. It's an international award for
Cities4Tomorrow. It was pretty good validation that the work in RELi was moving in the right
direction.
And RELi not only includes the action list. There's a finance standard that goes along with it, so
you can get cheaper capital for your projects if you implement elements that are in the action
plan, and that includes a process standard called the integrative process, which is one of the first
new credits of LEED. It has all three of these. You can use one, or you can use all three of them
together as a holistic system.
In RELi, we have a whole section that distinguishes it from some of the other guides: the
“panoramic approach” which focuses on design and the design process. Then there's a major
section on emergency supplies and training that includes considerations for emergency water,
food, kits, communications, and so on. The next part is adaptation and mitigation with 29 credits
that covers all the basics like backup power, passive survivability, access to water, and extreme
weather modifications for events like wildfires, earthquakes, sea level rise, etc. We have metrics
for all of those components, and this section also includes credits for providing cooling centers.
There's a whole series of points that are involved in it.
Then we have a large section on social cohesion, because without social cohesion, even if your
building is surviving its way through an event, if the people are not actually able to come together
and activate themselves collaboratively during the event, immediately after the event, and
potentially for years after it, it's really not a successfully resilient response plan. In the social
cohesion section, we've included things like local economics; eCorporations and non-profits,
worker cooperatives (we have a credit on that); public amenities such as providing harvest
kitchens, a meeting space, a space for community radios, access to public schools, and a whole
variety of social cohesion components along with cultural diversity, gender-neutral facilities,
multilingual signage, and the list goes on.
There's also a section on productivity, health, and diversity, and the classics, like energy
efficiency, water efficiency, and materials and artifacts. RELi encompasses a pretty wide range of
elements.
Jumping back to the meta-patterns, I want to touch a little bit on how to start to deal with the
comprehensive nature of this, and what to do with the complexity. You can look across all these
issues and imagine, there's LEED, which challenges a whole variety of different guides. You can
draw patterns out of that. I am explicitly referencing and working with Christopher Alexander's
work, A Pattern Language, and also that of Fritjof Capra from The Web of Life. Capra talks a lot
about patterns and process. That is very similar to what Christopher Alexander's work does.
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You can draw patterns off of these elements and then organize those into a comprehensive list
that you mix in with criteria that's specific to your project (Figure 22). A plan needs ambition. It
needs to have goals, design, and drive. There's a variety of other things that you identify, and you
create a master list for your project. Then you put that through a systems-based process in which
you take those components, and you start to build bundles of subsystems that interrelate
amongst themselves.

Patterns

Project DNA

ProjectDNA
Prototypes
Archetypes
Metrics
Indicators
Policies
Innovations

Purpose
Greater Purpose
DesignDrivers
InfluencingFactors
LimitingFactors
Opportun
ities
Innovations

Figure 22. List for Patterns and Project DNA
We do this as architects to some extent anyway, but we don't do it as consciously as we might
through this process. This is an approach to dealing with complexity, and what happens during
this process is that you identify interrelationships between things that are not visible. You don't
just recognize the essential components necessarily that everybody knows. Most importantly,
you want to identify the influencing elements between components and create subsystems that
are unique.
This works in pattern, process, and place. It's not a dramatically new idea, but it's bringing it
forward and applying it very consciously to projects. It looks like this. This is a project that we did
in 2009 in the Maldives (Figure 23). It's a little bit older, but it's the clearest example that I have
that maps this out.
On the left of the diagram is the patterns we've developed what we call project DNA for our
projects. In this one, you'll see a couple of critical components are highlighted: human health,
equity, and a positive climate element. This is a client driver. That is, these are client prescriptions
to the project.
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PATTERN
Figure 23. Pattern, Process, Place Diagrams
Then we have particular indicators below that. We've highlighted a few of those that came out
of this particular subsystem: food, fishing, reliable energy, and civic public space. All of those
things come together to create an interactive subsystem. In the middle is the diagram that
starts to connect that. This is more than just an academic exercise. This is how you begin to
communicate the system to your team.
We use these kinds of diagrams to map the needs for the project, and then actually go out and
solicit the right design team. As architects, we're usually up front, identifying interdisciplinary
relationships and then going out and stating what we need, as opposed to starting with the
disciplines and then creating the solution.
Notice in the upper left of the diagram is human health and equity (Figure 7). Those were the
primary drivers of the project, which connects to food, then fishing, and then reliable energy
sources. Access to common public space and a favorable climate. In doing our exploration, we
realized that the fishing policy, or the food, was a significant resilience issue. The women on the
islands weren't getting enough food while the men were. This had to do with the fishing policy,
which is the next one. The international fishing policy was being very disruptive to the Maldives
economy because foreign fishing ships were coming in, and they were taking the fish harvest,
processing at sea, and shipping it off the islands.
The men who were working the boats were getting nutrition and nutrients because they were
eating while they were working, but very little of the fish were returning to the islands. The
women were on the island, so they were not getting enough nutrition, plus the islands
themselves were starting to die because the nutrients from the fish were not infusing back into
the ecosystem. The waste was not ending up in the soil. There was an ecological deficit of
nutrients moving away from the islands.
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That's how the fishing policy became part of this project. Then, reliable energy sources got tied
into the idea that if we can deal with the food and the fishing policy, then we could create
renewable energy through bio-digesters with the fish processing plant. We used the fish
processing plant, the sort of industry that it creates, to create public space, an open market, and
a drive for those kinds of things. All of this was to develop social cohesion. That cohesion and that
renewable energy (among other things) fed into climate positive credits, generating renewable
energy for the islands.
I know that sounds a bit complicated, but the idea that we were going to come in and throw solar
panels in place, or wind turbines, wasn't going to happen because the Maldives didn't have the
money to do that. Perhaps more important than the financial resources, we wanted to solve the
problem. And when you want to solve the problem, you're going to have to start with a systemicbased solution.
I'll close with this image (Figure 24). I think this is one of the more critical aspects of our bot
revolution: we need to move from a multidisciplinary practice to interdisciplinary and
transdisciplinary practice.
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Figure 24. Revolution Models
A lot of people will talk as if we already do interdisciplinary design. For the most part, what I find,
is that most people are doing multidisciplinary work. Multidisciplinary work is a series of
disciplines that coordinate between each other, and there's a lot of misnomers that suggest doing
so is interdisciplinary. Interdisciplinary work requires that there is an overlap. It also needs that
practitioners from one discipline that are involved with the work begin to empathize and
understand what practitioners from another discipline are doing. It's far more than just
coordination. When I said that I liked mechanical engineers, I do, because I love mechanical
engineering — the elements of that discipline all roll together.
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And then, of course, transdisciplinary is a much bigger approach to our work – in that approach,
there's a lot of overlap among different disciplines, and there's the infusion of new theories and
new methods. Transdisciplinary is what will start to elevate the work we do.
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Gerdo Aquino - Infrastructural Futures
This presentation is partly about myself because I think as a designer you kind of have to dig deep
and figure out why are you doing what you do. Why do you build projects? Why do you care
about resiliency and the issues that have already been mentioned in this symposium?
I grew up surfing on the East Coast, in Jacksonville, Florida. There are some great breaks there,
not as good as California, but for me, at a very early age, I connected with nature and the kind of
changes that were happening in my environment. Those experiences influence my perspective
today as a professional and as an academic. I think about resiliency in many ways as i believe it's
critical that we think about it beyond the physical attributes of the landscape or architecture.
This is a fundamental shift from traditional design education.
The starfish is a resilient creature. If it breaks off an arm or gets into an accident, the body part
grows back. And, I think about that because I think about the firm that I'm a part of, and I think
about what was said earlier that resilience is as much about nurturing the next generation of
thinkers, as resilience itself is a practice. The diagram is a figure that I created that speaks to how
SWA Group is organized (Figure 25).

Starfish

Figure 25. Starfish vs. SWA Group Organization
There are many leaders in this organization, and I'm just one of the many. There isn't a clear
hierarchy, and because of that, leaders sprout up, they have ideas, they take on different
challenges, and the firm is then able to grow into multiple generations far into the future.
Resiliency is going to need these champions, so the platform of a design firm needs to think about
resiliency and the kind of succession aspects of design beyond its leaders – in the case of SWA
beyond myself and the other folks.
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We know the issues in California and across the world, whether it's about drought or fires. But,
having a practice in Los Angeles, I think about why we're not looking at all the layers of the city.
You know, many people from around the world think of Los Angeles as indeed this image of the
mountains, and the sea, and the town between (Figure 26). And, we all know that there is a green
fabric between all of that context. For me, I think that green background is the public right of way
because for me the civil right of way is key to creating resilient cities that can deal with the
stresses and shocks of resiliency and consider how we can move into the future.

Figure 26. Layers of Los Angeles
There was a group from the Rockefeller Foundation that visited Los Angeles in 2016, and they
connected with a lot of different professionals and academics to speak to the specifics of the
resiliency of Los Angeles. They used two columns to dig into each city specifically, as part of this
100 Resilient Cities initiative, which has expanded way beyond that now (Figure 27). But the initial
result was this list here, with the left being kind of the day-to-day stress, what you feel when
you're out there in the landscape doing your daily things. It's the aging infrastructures, its
poverty; and it's food shortage. Those kinds of stresses are things that the public right away can't
address. And then we have shocks, the kind of lower frequency, higher severity occurrences that
happen whether it's flooding or fires or earthquakes which, again, we all have experienced either
personally or in the news. And open space can also address that.
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Figure 27. The Rockefeller Foundation: 100 Resilient Cities List
The projects that I am going to share with you are projects that we have built, projects that we
have been a part of for a very long time. I think they can speak to the stresses and the shocks of
resiliency. And this is kind of that space in between that green fabric. Of course, we all know the
Emerald Necklace in Boston. They got it built, which is fantastic.
We all know of this plan, many of you have seen this plan many times. This is Olmsted and
Bartholomew's vision for Los Angeles (Figure 28). It's a kind of interconnected green framework.
If only we had the capacity and the desire to build it, it would have given us a stronger structure
in which the city could grow. In that context, a lot of the work that I do, and the work of the Los
Angeles studio, looks at this kind of public right of way, with a very strong attitude that it needs
to be more than a single function, and that also needs to be transdisciplinary, as Doug Pierce
mentioned earlier.

Figure 28. Olmsted Vision for Los Angeles
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This is a project that is one of many that is starting to happen throughout Los Angeles, the LA
River and Ballona Creek, the under-utilized levies. Working with U.S. Army Corp of Engineers, and
the Mountains Recreation and Conservation Authority, and maybe twenty other non-profit
organizations, we created a new precedent that could then be utilized for different types of
levees throughout the city, perhaps even around the U.S.
It's a project that took a half mile, about fifty feet wide. We embraced the existing Ballona Creek
bicycle trail; we worked with biologists and native plants persons to bring some vitality, some
nature, back into the levy. We created places where bicyclists can stop for respite or take in the
brackish water of this section of Ballona Creek. It also became a place for the community to
connect with the channel, which previously, as you saw in the earlier photograph, was just a
pitstop area. It's now become a popular destination (Figure 29)

Figure 29. Before and After of the Project Throughout Los Angeles showing the LA River, and
Ballona Creek
Another public right of way that we have allowed in Los Angeles incorporates these leftover rail
rights-of-way. This is one of them (Figure 30). This is Lynwood, near Los Angeles, and this was
just a fifty-foot wide, one-mile-long corridor that had no function. Zero, it was just a dirt lot. We
worked with various public agencies and started to develop a strategy where open spaces like
this could be resilient in terms of water quality. We also addressed air quality and provided public
access for a community that was one of the poorest in the city. So, resiliency takes on very
different meanings, depending on who your audience is. Again, it's a one-mile-long stretch that
connects to the LA River, but because of its length, it was all about how we programmed the
different spaces for the diverse needs of the community that stretched over a mile-long area.
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Figure 30. Lynwood Public Right of Way
Belgrade. And then, this project is really speaking to a larger scale of resiliency. This is a project
that we've worked on with the Mayor of Belgrade where Serbia wants to be a part of the
European Union, and part of doing that involves having to prove that they have the economic
stability to create big open space projects that could benefit everyone in the city. So, we looked
at a section of their river, Sava River, where the Sava hits the Danube (Figure 31). It's one of the
areas that have the most significant issues related to the flood. The yellow zone speaks to the
area that we started to address with this kind of transdisciplinary team of engineers and
architects, and this is where that conflict happens, which is often where the most significant
issues occur.

Figure 31. Sava and Danube River Connection
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Belgrade is an attractive, beautiful town, still very simple in that kind of European, centuries-old
style. Again, this is an example of another public right of way with an under-utilized, single
function. We started to look at the biggest issue, which was flooding. They have super storms
that occur practically every other year. The flooding is devastating. We worked with an
engineering firm called Arcadia, and what they strategized with us, and other team members,
was that we have to control the flooding, but the problem was that at the 78.5 marks, that's the
400 to 500 year flood level, and we needed to develop a system that could be flexible so that if
the city ever did hit that flood level, they would have this automatic flood conveyance wall system
that would pop up due to the hydraulic pressure and allow water to flow to in the open area
(Figure 32). When there's no flood, the wall returns down, and they’d have access to a public
space.
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Figure 32. Belgrade Strategy for Flood Control
This was a multi-faced project that's being built now, as we speak. This was the first phase of it.
It's one of the newest projects that Belgrade has developed in the past 50-60 years, so it's been
a real destination for everyone in Belgrade. From a bicyclist, pedestrian, and artistic point of view,
the city was interested in how we could bring history and infrastructure and culture into the
project. So, we inventoried, and we preserved all these old rail lines, and we cut them up like
sliced bread and punched holes in them, and then we made them into bicycle racks, and we did
other kinds of creative things with them. We even turned them into tree grates. This notion of
recycling elements in the landscape to create exciting design moments is also a part of all larger
projects of resiliency.
And of course, we wanted places for children. I think more than anything, if children can
understand the issues, and be a part of a dynamic system, then the generation that happens next
can start, or continue, the excellent work that all of us in this room are doing.
And finally, I want to end with Houston, Buffalo Bayou. Some big storms went through there.
Recently, we worked on an area right there in downtown Houston, and it was one of the most
challenging parts of the city. A confluence of the entire watershed occurred right there. These
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are images (Figure 33) from Hurricane Harvey, and they are very similar from other flood issues
and exemplify the notion of whether a landscape public right of way can be resilient in the face
of climate change.

Figure 33. Buffalo Bayou, Houston, Texas after Hurricane Harvey
We started to think about the following: How do we communicate resiliency to a community that
maybe isn't so keen on some of the languages? So, we tried to use this story that looked at the
buffalo fish, and possibly through the eyes of the buffalo fish, we could communicate a resilient
infrastructural story that everyone could understand, from child-age on and up.
It’s a simple project, engineering-wise: you slope the banks back to increase capacity for erosion
control. We looked beyond the geo-tech style, and we looked at deep-rooted plants that could
create a similar kind of stability to the soils and also looked at the velocity of water. We started
to think about the habitat of the buffalo fish. How do you bring that back beyond just creating a
pure water body? We also looked at edges, areas where we could create more organic sediment
deposits for reproduction, and through that, we started to be able to document species that
began to return to the body, whether it was fish, reptiles, or insects. And it's become a catalyst
for the upper reaches of the bayou as well as the lower reaches. It's become a place where we
had no idea of the programming potential. Once the community understood, they had this
resilient platform for public life. This is another example of designing with nature.
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Figure 34. Underground Cisterns discovered in Buffalo Bayou
And then, working with the lighting consultants: again, this notion of resilience I think touches all
disciplines and all of us are trying to find ways to connect with resiliency and bring it down to
earth. So, our buffalo fish, he has a better habitat. Maybe it's not as ideal as his ideal habitat - it's
not the best. The best would have been like three hundred years ago, but the way in the upper
reaches of the bayou. But our work has undoubtedly created a habitat that encourages an
educational component for those who are trying to understand the impacts of these big events
And, then, through the lower reach research, we discovered these old cisterns that were just
there in plain sight, but nobody knew they were there for some reason (Figure 34). I guess people
just lost maps or something. I don't know, but we found them, and it's become an area in which
a lot of clubs have taken over, and they're doing dance clubs and all kinds of nighttime and
daytime events. It seems like it's a lot of fun. I haven't been to one of those but...
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator-assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 1.1.
Presenters:
Moderator:
D. Pierce:

Doug Pierce, David Waggonner, Gerdo Aquino.
Stacey White.
I think one of the differences today is that some of us are trying to move
from interdisciplinary to transdisciplinary, which probably requires that we
collectively explore the ways you start to bridge across differences in
discipline perspectives.
So, for example, it seems like there wouldn't be much of a difference
between interior design and architecture, but we have a multidisciplinary
office working with interdisciplinary offices, urban designers, interior
designers, architects, et cetera. After many years of working with interior
designers, I realize they have a very different perspective of design than
architects. The resulting outcomes from those two different perspectives can
be very different. To get into not just interdisciplinary, but transdisciplinary,
you have to develop a sense of empathy for the other disciplines, and then a
sense of compassion through understanding and bridging the theory, and
then formulate serious goals, approaches, and new methods. So those new
theories can be the space in which no one has wholly defined what they
think it is, in which case, when you move into that space, you collectively
define it. Then it becomes an "ours" kind of space instead of a "this is a
messy kind of space because we see differently."
How long would it take to do that? I hope it goes quickly, quite literally,
because I think we need it fast.

G. Aquino:

You know what's excellent about transdisciplinary is that it tells you where
you are in your expertise. It also tells you that you need to be open-minded,
and you need to know when there's a better idea put on the table. I thrive in
that environment. I think the other panel member also do. Because in the
multidisciplinary silo, you're only as good as the people around you.
Transdisciplinary speaks to everybody. I mean, it's a community member, it's
an eight-year-old, it's a mayor, and it's a city council person. They're all in it.
This notion of transdisciplinary approaches is indeed the future. If you're not
engaged in that level of dialogue and criticism and constructive production of
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ideas, I'm not sure what you're doing. Because resilience is such a big issue,
and you need all those different experts and ideas together.
S. White:

We actually want to extend that question to David Waggoner as well. There's
something really powerful about the importance in having a seat at the table,
and the rule of the earth is that, how important that is ... touch on that and
maybe if it might explore who doesn't have a seat at the table now, and who
needs to be there.

D. Waggonner:

Professionals are protectors of protocol. We stay inside our protocol, and we
protect. The engineer struggles a lot of the time because the engineer is
looking for problem definition to come up with a solution, and we joke and
say to come up with them. But the willingness to live in uncertainty, to stay
with the question, to say, "Well, that solves some of the problem, but isn't
the problem we have to solve," or isn't broad enough, that's the challenge,
saying that it's whoever has the best solution. Generally, if it's a good team,
then you don't know who had the idea at the time.
We see ourselves as separate minds, and I think that's a huge delusion of
society that one's mind is separate from other’s minds. I think that when we
merge we have more ability, and I guess you could say that in California, but
you couldn't say that in New York because the density pushes you away
sometimes. But I don't see any other possibility than this. It's beyond the
professions; it's the way we live in society. It’s beyond the individual.
And there's another speculation about nature versus the human because, in
some way, we as a community have turned against nature, which is the
reason this work is so compelling. It's not because anyone really cares
whether the mechanical engineer is sharing his way of thinking with the
architect, or embracing the way the civil engineer is thinking, or any of that.
There's something replicating its trouble, and we're not there. I think it's fine
for us to talk as professions about how we work together, but it's to what
end? Why is this so important? It's not just so that we can be more efficient.
We have a problem to address.
It depends on the place, right? And I understand that, but are you talking
about New Orleans or? New Orleans is big, first of all. Certain places are, if
you look at New Orleans verses Charleston versus Savannah, the scale is very
different. In the next round of discussion, I'll show you where the actual work
is coming to fruition, and it's in an area that's lower-middle to middle class. It
has a lot of emptiness. What you're trying to do always is to be inclusive.
Sometimes that's a canard in gentrification. We have a sector that's being
organized for the next work, it's wealth and equity. It's a question of "Is it a
fixed thing?" or "Is it a growing thing?" and New Orleans after the storm...
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we have less than 400,000 people, and the city has easily the capacity for a
million two. It's not like there's a physical limit there, not a special limit like
there would be in Boulder, Colorado. So, the different cases apply differently.
In Norfolk, Virginia, more poignantly, the work that's next in Norfolk, Virginia
is in Saint Paul's, what's called a "quadrant," and you can imagine why that
name is applied. For people of the region are sort of part of this vast housing
estate of 2,000 units. That will be a challenge because how, now in the
middle of the city, can you equitably deal with people who've been in public
housing estates for a long time? And we need to accommodate them. But I
think from the first, and by design, we have to put that in. It is a bugaboo. It's
not New Orleans' primary problem that occurs, but there's always a next
neighborhood that's available for something there. We have a whole 60
square miles in New Orleans East. So, it is where it's the right question to ask.
S. White:

Now we're close. So, if I might extend that question, I think one of the issues
that we've had is this reliance of the idea in a way that we’ll deal with those
problems away, in a different place. We throw things away, we treat portions
of our city for a single purpose, and what strikes me about all of your work is
that it is systems thinking at its best in that we have bike pathways that are
also managing water. We are no longer just moving water as a mechanism to
get it away. And, I think that the multiplicity of thinking can start to address
your particular question of gentrification because it's no longer a single
system. Can you talk about that in your work and how you've seen that work
particularly successfully?

D. Pierce:

I'll try to apply this to building as opposed to urban situations because one of
the things, as I was watching the presentations, I noticed we were touching a
lot on landscape and urban situations, and I think this is really about scale
jumping, and I want to be really clear about that so we can cross all these
different scales. From an architecture perspective, I think there's an old
attitude on sustainability that actually leaks into this. You want to get at least
three significant things out of every action that you take. This will strengthen
practice.
So, a really simple line on that, we did a LEED Platinum building years ago,
and we didn't do a green roof on it. It was very interesting because we
actually got comments like, "How could you do a LEED Platinum building and
not have an electric roof on it?" We had done all of the living infrastructure
at grade because it needed to be. The grade elevation was a lot of clay, and it
was a recovered site, so we spent a lot of money on green living aspects at
that level. At the roof level, we actually did a white membrane roof, and that
did multiple things. It was a single membrane roof, and that seems like a
really straightforward kind of a thing. The roof design was very simple, and it
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actually accepted the vulnerable array really easily because it was a nice,
single membrane roof, and you could put the array on that easily.
We also had a day-lighting atrium that had a pop-up clerestory, and then we
had reflectors in the ceiling of that, so the white roof actually bounced the
sun up into the reflectors and down into the atrium space. And then, we also
used a TPO, a thermal polyolefin, single membrane roof that leaches less
toxins because we were doing rainwater harvesting, and it was an excellent
roof to do, an excellent design to do rainwater harvesting. Oh, and then, by
the way, it kept the rain out of the building. It was doing multiple tasks, and
that's the way we thought about it. That's a very architectural scale layering
of thinking in terms of systems.
G. Aquino:

Can we still talk about gentrification? Because I want to talk about that. The
thing about gentrification is that it's a tricky one because depending on
where you come from or what language you speak or what income bracket
you're in, you see gentrification in different ways. I'm doing a project in Boyle
Heights in Los Angeles, which already is kind of under siege, and I was at a
public outreach meeting, and a young kid came up to me and said, "Oh, this
area is over here, and this block is being gentrified," and I asked, "What
makes you think that?" He said, "They started fixing the sidewalks; they got
rid of the cracks in the sidewalks. That's gentrification." And I'm like, "You
know what? You're right," because that's his point-of-view, and I think the
bigger issue here is public education and finding ways to combine issues of
resilience with public education so that we're all kind of looking at it in the
same way, and we're all trying to move in the same direction.
I think the thing about scales and what we're trying to build, for me, again,
it's just public right away. It's just a simple thing for me because it's almost
always a single function, making it multi-functionality that is really the key.
For me the biggest issue, at least right this very moment, is gentrification.
Again, how do you wind that into this resilience story?
I'll use LA again as an example because the State of California is approving
billions of dollars in open space improvements and infrastructure, and the
number one recipient of a lot of that money is non-profit groups. And nonprofit groups have figured out that it is this public education component that
will both allow them to build these projects that these communities really
deserve, and also educates them in terms of, "Hey, look, is it gentrification,
or is its open space improvement?" Maybe at the end of the day it's
something that your community really needs to offset nature deficit disorder
or air quality because they're next to a freeway. From a planning perspective,
it's highly complex, but I think the non-profit agencies are leading the way in
terms of addressing what is sometimes thought of as "just big planning, and
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that's not me," to "Hey, that's planning, and that is me, and I can be a part of
it," and their voice matters. That really is changing, at least that's how I feel.
D. Waggonner:

I was going to say, it also depends upon where the initiative generates. The
Dutch Dialogues water stuff in New Orleans came out of community. It did
not come with government money, and it did not come from the top. And
when you start to structure that, when you really are working and the
broader problem is not top-down at all, then you build in educational
programs. Part of the last several years was supported to develop a ripple
effect. It's about teaching K - 4 public school kids water waste and design.
You have to build at all levels, and you have to communicate very carefully.
Water is one of those things, especially when talking about public space.
Water is important for our teeth, and it's one of those things that either
divides or connects. You have to be careful to know which it's doing, and
what it's historically done, and then you try to look at what it takes to bridge
that or transmute that into something positive.
I would say that the New Orleans water discussion has not been divisive. It's
actually been inclusive because we flood. People don't much enjoy flooding,
and it doesn't really matter. That picture I showed you in Norfolk Virginia,
that's the highest-level real estate. It's like cross-cutting issue.

D. Pierce:

I think your question actually is a bigger question than what you just
described. You described a particular group of people that you needed to
connect with. But that problem actually exists in just about any project at any
scale and with any group. For example, it could be a corporate claim that
you're working with, but you want to do resilience with it - how do you
connect with who they are? Or, it could a vulnerable population - how do you
connect with who they are?
There are a couple basic things that we apply. One is, you do need to find the
right language. The little chart I showed earlier, which was resilient,
regenerative, sustainable, simple, and healthy. It's more than the different
categories; it's actually about being able to go and pick one of those words,
and then go to a client and use it. For healthcare clients, we usually start with
health. We don't start with sustainability because they don't connect to it.
That's one example.
The other example is the DNA piece that I mentioned earlier. You really need
to understand the values and the issues that whatever group has, whatever
client has. What are their issues? What are their values? What do they have
going on, and what do they want to achieve? If you map those, then you can
map your other topics onto those and make connections.
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An example? We did a building for a social sustainability client, and they had
a legacy program where they had been treating mental health in children for
many years. It was one of their proudest moments. I had some statistics on
the number of children in Minnesota that were going to have mental health
issues from mercury being released from burning coal to generate electricity.
Within thirty seconds, I had that client ready to do an energy efficient
building because I connected mental health to their use of electricity with
that statistic.
It's all about understanding, and this is an empathy thing. It's empathizing
with whoever you're trying to serve, understanding who they are, and then
connecting topics in a way that solves their problems and helps them relate
with other issues in an interconnected way.
D. Waggonner:

Could I just make one pitch for this being a reason that this is a good field for
you to be in? We have a stormwater compliant roof too. It starts up because
the water plan made the city put in place a requirement for water storage
and an institutional master plan. So, the first thing is to satisfy the water
institutional master plan, that's just one thing. The second thing is that it still
won't fix their flooding so we can say the second objective is to have dry feet.
But your third objective might be to build your student body expertise, and
faculty expertise, and all the interdisciplinary, transdisciplinary aspects that
that could entail. And the fourth can be the communications aspect because
now you can tell your neighbors you're doing these things for them as well,
and, oh, by the way, you can position these projects to ask a donor for
money to pay for the landscaping you do, which is harder than getting
donors to give in general. So, what you're getting here is, by its inherent
nature, this chance to do what Doug's saying, to appeal to different people in
different ways because you're not doing all your things, and you're not just
going to go this corporate route. You're talking about how a solution can be
many things.

G. Aquino:

Putting gentrification aside, because I think I addressed that one, maybe the
best example I can give is that we're working on two “cap” parks in Los
Angeles. One is a downtown cap park, capping over a section of the 101
Freeway in downtown. The other is a Hollywood Freeway cap park. To
address the issues of what you're talking about, in downtown, they just
thought, "Hey, let's build towers; let's go for it," right? Property taxes
increase, everything increases, so let's go for it. The Hollywood Freeway cap
park project is much more community oriented, more granular in terms of
residential uses. Designers are saying, "Look, we're not going to develop the
edges," because that's the tendency, right? You put a park over a freeway
and the edges start to develop and creates a highest and best use scenario.
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Hollywood is saying, "No, we're going to keep these residents where they
are; they're going to benefit from this new open space," and I think it's a city,
municipal, city council issue.
D. Pierce:

In one way, I think the regulation and potential to require certain kinds of
things is part of what needs to happen in the future. I think it's a mix of
things.
Aside from that, if you said you weren't going to regulate, some of it is about
the things you choose to do. If you had an area, and you said, "We're really
not going to try to gentrify this, but we want to improve the lives of the
people that live here," I think you sort of pick and scale the actions to
somewhat match their expectations and their needs so that you don't
suddenly escalate the value of that area to the point at which somebody
wants to kick them out and take their homes.
I know that's probably a really controversial thing to say, but to start
imagining what would actually improve their lives and elevate the value of
their land to the point of which they need to leave does not improve their
lives. You need to balance exactly what that might actually mean. And this
isn't about gentrification, but it's similar. It's a direct experience I had with
some Native American tribes in Minnesota, and we were actually working on
food deserts. There was a real challenge because the population we were
working with had been eating so much junk food for so long we couldn't just
switch them over immediately to really healthy food because they had no
taste for it. It wasn't something that fit.
So, you can take that model and apply that to any number of transitional
spaces that you work in. It could be, "What's the neighborhood look like?"
Well, if they don't have a park now, and they don't have luscious green
space, it’s not that they don't deserve that, but if it's going to escalate the
value of their land to the point that they get kicked off, maybe you need to
incrementally work toward that.

D. Waggonner:

We tend to work in about four places. It's a different problem. It's a question
of real estate development. And how do you do this holistically? Take the
corollary problem with New Orleans. You have a levy system you can't afford
to support with 380,000 people. Who's going to pay for 380,000 people and
have more an increased population? Why would you move there if you have
a bad education system? You can't move on one topic; you have to move on
three topics, and understand how to balance them. I think that if there's a
longer-term problem, the topic of gentrification is so important because we
can live well today, and there will be a lot more when you grow up as I get
older because of what we're doing with taxes.
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So, you have to find a way to pay as you go, but the debt that's not being
paid is the one back to nature. We have polluted the natural system, and
capitalism does not typically include that. I was at a conference at Yale
University two or three weeks ago, and I heard a lot of things that sounded
Marxist. We were Marxist. The means of production, and all that, it was
about humans and capital. The natural system does not factor in for that. In
retreat is nature. We the people are concerned directly about the poor. We
have to create opportunities for the poor that don’t also create the next
problem. That's why you have to think this through in really complex ways,
which not one individual is going to be able to do. As a society, we need to
understand current actions that are going to lead people out of trouble. Not
every place is as nice as, say, San Luis Obispo.
S. White:

And on that note, I want to give people about fifteen minutes to take a
break. Then our three speakers will talk about future thinking, and we'll have
time to chat again.
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SESSION 1.2

The Future Ahead – Issues Challenges and Opportunities
David Waggonner
You have to have an aspiration. Whatever the endeavor is, you have to know why you would do
it.
Bridgeport. We worked in Bridgeport, Connecticut as part of the Resilient by Design effort. Our
partners in for the duration of the Bridgeport project were Arcadis (built asset design &
consultancy firm) and the Yale Urban Design Workshop. Bridgeport is this incredibly wellpositioned place that has kind of a strange history, because it had bomb-making (Remington),
and also, the Maxime car was made in Bridgeport. It has a great tradition of manufacturing and
even some machine politics problems. The city has profound cultural connections.
It’s a beautiful location on the coast, and this barrier island called Walner Island protects it. It's
the state’s largest city, but it's undervalued. Frederick Douglas said we should go there; as other
people don't seem to like it. It would be the right place for African American.
It got hit by Sandy, not terribly (Figure 35). Because it has an Olmsted park there, It floods
regularly from rainfall. It's got a combined sewer system, which is an artifact from the East Coast
and nightmare because of stormwater is sewerage from the street.
BRIDGEPORT

SUPERSTORM

SANDY

Figure 35. Superstorm Sandy, Regional Satellite Image
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You also would note that there’s a liquor store and so forth, so it has urban-like characteristics
(Figure 36). It's got local power generation that provides power to this whole part of the country.
It is a great example, a little bit like the Norfolk, VA. drawing we made before, but with a much
steeper topography of an up-and-down land condition. Its excellent geology compared to the
delta that we have in Louisiana, though not nearly as sensitive. It's a place where continents mash
themselves together and created rock. It's not so far down, but Connecticut, therefore, says that
there should be no developing the flood plain, whatsoever. Everybody should move to Hartford.
BRIDGEPORT

R FLOODING

Figure 36. Bridgeport’s Urban-like Characteristics
Well, it's hard in New Haven to move to Hartford. Our method there, you see, is similar. We work
across disciples, and we work together in these fairly intense workshops. I have, I guess, an
adrenaline and fear driver. But we also try to engage the next generation. It's essential for us to
think about and work with the local population and try to get some of these people involved
because it's their city and not mine.
Bridgeport has these beautiful rivers that come down, the Pequawnic, and all that. We had a
multi-layered strategy by bringing edges of hard edges and economic drivers because it needs
money. The message was, "Don't run from the edge so quickly, because there's a productive asset
in the water."
There's money to be made alongside the water; there's life here. There's a reason we don't want
to run from the edge, but we start at the top here with another Frederick Olmstead park (Figure
37). There are two Olmstead parks (Seaside and Beardsley), and we are looking at the watershed.
The first thing that you notice is that they built a shopping center on top of a river, so that's
probably going to be where flooding is. Here It disappears until the water bubbles up (Figure 38).
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Figure 37. Parks between the Pequawnic
RES ILIENT

BRIDGEPORT

BR IDGEPORT

NEXT

Figure 38. Shopping center on top of the river, Bridgeport
Given Doug Pierce’s idealism and my would-be idealism, in a rational society we would reorganize
that to create more economic value. We would turn these landowners to shareholders, and we
would have an excellent opportunity to redevelop alongside this place to create more wealth for
everyone.
It's a work in progress. Looking along down the river, there are more opportunities. We've hunted
down through the river, and we get different opportunities, different problems, very narrow
aspects along the downtown itself. These projects are inherently renovations. These are not
Greenfields starting from nowhere, and that's better because we shouldn't be taking the land. As
we take land, we should give it back and recapture it.
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One of the things that we came through early, and we’re exploring further now, is raised streets
that are infrastructure corridors and also flood protection (Figure 39). We do this working in
place. We have a design studio a block from the train station where we bring people in. People
are used to coming here and working with us in this collaboration. In this way, we are working
together with people over their problems and our problems together. We make design
propositions and work alongside others.
3 LACK ~:::::i;:.-cf-.AF3 8 FI

ELEVATED INFRASTRUCTURE

CORR IDOR

Figure 39. Elevated infrastructure Corridors and Flood Protection.
If you start looking at tools you can use, some of them are very, very simple. Some are more
effective for one purpose than another, but if you're looking at alignments and trying to get
people to understand adjustments, then there are some straightforward things you can do
together.
As we looked at the alignment from Rebuild by Design, we watched the Orange Line coming
around, and that was, of course, Sikorsky Helicopter which was there but had moved away many
years ago. And then the alignment moved, because everything we protect has more value, and
costs more, and is it right to build protection around things? Edge protection is not something
we do without knowing.
In essence, Figure 6 shows we have multiple strategy layers as we go through Bridgeport. There
are various things: the edge, the adapting to the sea, the stormwater aspect, the power
generation. How does that become stable power? And, egress is constraints. Your job as an
architect is to get people in and out. How do you develop a coastal condition if nobody can get
out? That's not safe, and it's not responsible, but land use is the other characteristic, as these
things all have to integrate.
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Figure 40. Bridgeport Strategy Layers
So, we worked down in scale on the Rebuild by Design side to this focus area where there's a set
of projects we could develop alongside, but costs and more money than we had to spend. It
would come down to a public housing redevelopment with a stormwater park that we can
develop that we can spend money on. We had to set criteria that we're working with people with
different attitudes and aptitudes and an engineer is different from an owner, is different from an
architect is different from an academic.
What were the things about the project that would fail if we did not do? It had to be visible.
That's very important. And so, there we were at thirty percent design with the stormwater park.
We're also working with Hilda Brown, and how do we then take out that liquor store and other
things and create a new community with the public housing that's being developed separately?
How do we work together in this place incrementally?
On the east side, it's more difficult. We're trying to build flood protection and a line of defense
through this thing. This thing is “the University of Bridgeport and a major power utility,” three
major power utilities (Figure 41). The underground is amazingly complicated. Everybody looks at
what they see. There are things in the ground in cities that are determinants of design, and when
you have this scale of activity, you have things that are outside the range of the neighborhood.
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Figure 41. Bridgeport’s East Side Flood Protection Project.
So, where then, do we work? How do we iterate and get everybody involved in all this? This is all
an environmental impact statement level stage you have to go through. How consecutively can
you do these things, locate them, always respecting historical assets? This is an Olmstead park,
so we couldn’t go mess it up. If we did, I would be told I was unethical, as I have been, because I
suggested something could change.
So, a raised street, a park, how do you locate these things? Where, then, do you have the couples
of roads working? What's going to be your simple cross sections? Some of these things have to
stay diagrammatic for longer than you would like. You also use precedent images. You
understand if I truncated a street, would it have to have a noble set of steps? And then you say,
well, why, if it weren't straight, what if we did something that was curved and then picked up on
the thing we integrated? You find the most critical aspect and do it, and engineers get a little
nervous, because, you know, it's going to cost more. It's just reality. We can only afford what the
budget allows. Or, we solicit other funds from other places to increase our forty-two million to
fifty-five million budgets, and that's created by working together also.
Louisiana. So, back to Louisiana and back to New Orleans, this is the Louisiana Safe project that
is a response to the land loss. It's part of the National Disaster Resilience Competition (NDRC)
work, and it is a complicated thing. In Figure 42, blue represents the population centers, and the
darker blue here is the risk zone. So, if you compound that with storm surge, you see how bad
this is? This is a severe problem of land loss and flooding for Louisiana.
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Figure 42. Louisiana Safe Project Population Centers and Risk Zones
The elevation, this is one parish I'm looking at here, Terrebonne Parish. We looked at six parishes
and regions, so this is a lot of work we've been doing on this. Subsidence potential: we have to
concern ourselves with that. You see what's happening when saltwater gets into the
groundwater, and you know what happens to the trees. Working again with people, Figure 43 is
community driven; this is a crowdsource-use map. Looking at a thesis of low-risk zones, not atrisk zones, high-risk zones, trying to get people to understand the natural pattern of where assets
are going to get distributed. Also, looking at a model of what would happen in low-risk areas with
more densification and moderate-risk areas where we could have minor elevations and some
community facilities is shown in Figure 44. And, then, when we get to higher and higher risk,
we’re either on a common platform or a camp.
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Figure 43. Crowd- Sourced Land Use Map in Louisiana
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We then had these principles about, yet again, flooding and subsidence, directing growth to
lower-risk areas, improving mobility, and building an economy, because there's still an economy
there. This is my thesis of living on water: you make a lot of money on water in Louisiana,
protecting assets.
We then put forth six projects for each parish. We drew those projects. This is a giant-scale
project; those are not parking spaces. There’s a wetland park, a center, repurposing a school, a
seafood market, and a safe refuge for the boats for people to put their boats and sell seafood,
and there are mitigation terraces in the wetlands to try to break the storm surge, as well as a
loan program, as well as a relocation buyout program. People voted on these. The State of
Louisiana came up with different criteria that are quantitative and qualitative to try to judge what
would be the best project that would get their six or seven million dollars as an example project
across six parishes.
New Orleans also has gotten money. And, this is the Gentilly area; I said before that we were
working in lower-value areas. The past hydrology, the current hydrology - it's a retrofit of
something (Figure 45). We're trying to put the water back into the land, and, now, in urban form.
As we go through this thing, there will be a set of investments for which the city asked. The City
only got half the money, so now we have to prioritize which of those things can be done with this
money, and which things are essential to do secondarily.
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My obsession is taking down these dam canal walls. They don't work and cannot continue to
work and connect with the residual of our failed hurricane defense system. A city park can take
a lot of water, and it allows us to raise groundwater and reduce flooding.
The sort of, original project of this work has been a water garden for an order of nuns (Sisters of
St. Joseph). This is developing under two sources of funding. They flooded, they were struck by
lightning, they dedicated their 25 acres to this. They want systemic change. Here's the site has
drawn as a dry theme, a moderate rain (Figure 46). It has become a flooded site. To ensure the
neighborhood doesn't flood we can raise groundwater and use subsidence. What you see are
some dotted buildings that are in Phase Two where there are another fifteen million dollars or
so coming into this for environmental education. It's water treatment, water management, water
quality education project and it's a pump station.
M IRA.Bf.AU WATUI G.AIIID~N

ORY CO NDITI O N

Figure 46. Mirabeau Water Garden Project in Dry Conditions
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So, that's the way it works. Philler wetland is an undeveloped wetland in the area (Figure 47). I'm
not showing the whole range of things that are proposed and getting done in Gentilly but have
shared a few. We have a vacancy in New Orleans. How do we utilize that vacancy to make a new
suburban type? How do we put green and blue networks through an existing thing? How do we
put water in the street and then catalyze commercial development so that there is retail there?
~w o;:iLEA.Ns
RETROFITTING THE GRID

NDRC

Figure 47. Philler Wetland
New Orleans is a place where people eat. There are very few restaurants in this area, and that's
not a sign of health. We don't make ourselves healthy without something to eat. We also, in
planning, have to think about the thing to reserve, so we're reserving here the past need for
transit. If you plant a tree, then you have to understand water, you have to understand
transportation, you have to understand then where to plant trees in neutral spaces.
Where do you retrofit the underground to get this development? What is groundwater level?
What is the measure? How do you know what you're operating if you don't see where the
standards are? There's a monitoring system for groundwater built into this. There's also a
monitoring system for flood reduction made into this. And it's all about capital. So, there's a 4-1
benefit to cost return here, and calculating some of the benefits that HUD allows versus the core
(Figure 48).
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Figure 48. Monitoring System for Groundwater Benefit-Cost Analysis
In close, there's no change unless humans are involved. We really can't get anywhere unless we
include humans. There's no innovation without human activity, and that's where we are now:
trying to get groups of people to work together on this.
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Doug Pierce
I'm going to do the proper evolution of my initial presentation. I'll go through that quickly, and
then relate it to community vitality, social cohesion, and fairness. Starting it off with the
Anthropocene, and that's a general concept, I think one of the questions that I keep asking myself
is, in a future space, and a present space, which of our actions as human beings are actually,
directly impacting how the biosphere functions?
What does it mean to be a designer? What does it mean to be an architect? What does that mean
about the scope of what we do and the boundaries in which we claim? I would so contend that
as part of our response to adapting to that condition, we need to think about what we are
thinking about. We need a thought revolution because what we've been doing is not being very
useful. In straightforward ways, I'll talk about this idea that the present has been focused on
productivity, mechanistically moving toward the thinking that you heard a lot about earlier.
We're moving towards thinking about living systems, not mechanical systems.
I'm going to expand on this. So, the first part of this, a little bit about what's not working, and I
don't want you to get unhopeful because I think we can solve these things, but it requires
systems-thinking and living. First, a little bit of context: if you take a look at what we've been up
to as humans (Figure 49) since say 1600. Since craft starts in 1600 and moves up to the present,
you can see that world capita or gross domestic product was pretty flat and had been flat for a
long time. This is until we hit - It shouldn't be 1920; it should be 1820, my apologies - the Industrial
Revolution, and we ramped up the production of goods at a global scale, massively. We radically
increased gross domestic product per capita 700 percent since 1820, and ramped it up after 1950.
World Per Capita GDP
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Figure 49. World Per Capita GDP between 1600 and 2003
Part of the promise of all that discussion was that we were going to make a dramatic
improvement in everyone's lives; right? But the unfortunate thing is that by going into the
Industrial Revolution we expanded the population. We increased by 300 percent the actual
quantity of people living in severe poverty, we tripled the number of people that lived there, and
we probably increased the people that lived in poverty by 600 percent primarily because we grew
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the population. The poverty that went to wealth ratio, in 1820, was three to one, and even
though there's lots of discussion about the stuff we produced, the poverty to wealth ratio today
is 89 to one. It's a huge gap.
It's a radical increase in equity because everybody back in 1820 was more or less in the same
boat, and you can see in Figure 50 that severe poverty is living on $2.50 a day and then poverty
is on $60.00 day, and that's a U.S. poverty line so, if you take a look at the wealth that's reached
this. This is a visual scale chart that shows the population. The very top, that little gold pyramid,
that's 45 percent of the wealth on the planet, which is owned by less than one percent of the
total population on the earth. About 113 trillion dollars of wealth. At 45 percent. At the bottom,
there are 3.4 billion people that hold 7.1 trillion dollars’ worth. That's 71 percent of the
population that's about three percent of the total wealth. It’s a clear divide. The reason I'm
bringing this up is that I don't think it's going to work for us to go into climate change with this
kind of inequality. We're going to have to change this dialogue because inequality tears at the
social fabric and pulls us apart.
The Global Pyramid Of Wealth
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Figure 50. The Global Pyramid of Wealth
The other challenge with this, of course after 40 years of working hard and growing the economy,
is that we've increased climate change, and in the past 40 years we managed to kill off 52 percent
of the wildlife on the planet (Figure 51). We can't do that again in the next 40 years. It's just not
functional. We need that biodiversity if we're going to adapt to climate change. So that's all the
bad news right now, and let's stop there with the bad news.
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Figure 51. Climate Change Increase and Wildlife Decline
I wanted to say, precisely what we've been doing has not been working very well. We need to
change, and basically, this gets back to a DNA kind of concept. What are we up to? I have this
quote from Thomas Berry. The old story is no longer compelling, yet we have not yet learned the
new story, so he created the story. If you take a look at this, our social, economic system is poorly
designed at the theoretical level, and we need to think about this. It generates enough nutrients
to expand our population radically but does not effectively manage or distribute the products
fairly or wisely.
Think about how you reset that, and the result is that we've expanded poverty, and we're creating
social, ecological disability with this system. We will continue to do that unless we change our
narrative, and we need to change the great narrative, but it just needs to change in some simple
ways. We need to start elevating what we do natively as homo sapiens, which is actually to
believe in fairness and treat each other fairly. We need empathy, and we need collaboration right
now. Those are all essential traits of homo sapiens, but we've suppressed those, and we've gone
after self-interest which is also a native trait. We've even gone after the competition, which is a
native trait. We need to elevate those traits.
What should a new model look like? You take the old models and make them secondary,
productive, mechanistic; you could do a lot of things with that if you don't want to get rid of it. It
goes to systems and living, and then the social-economic system feeds a purpose because the
purpose is what organizes a system (Figure 52). Whatever you define is your purpose is what your
system, in theory, if you do the system right, will do. So, right now the goal that we have from
the past is life, liberty, and happiness, but you can add to that and say with the members of that
system pursuing self-interest is the purpose. So, now, it's an economics thing guided by the
invisible hand, and we need to say “okay, those things have a place, but we need to park that.”
We need to change it. We need a higher purpose, and we need something that guides us.

76

lH~ !Hlllll;HJ

ll~VIIIIJ !l()N

AFUTURE

THEPRESENT

PRIMARY'.' ..

SECOND/\RY·.

Reductive
+ Mechanistic

Systemic
+ Living

Purpose

GreaterPurpose

Life, Liberty+ Happiness

All Life, EnlightenedLiberty+ Happiness
w/ membersacting in Partnership
Guided By
An Empathic Hand

of Fairness,Collaboration+ Aspirati

Figure 52. Present and Future Models
We can still have life, liberty, and happiness, with members acting in partnership as opposed to
in self-interest. We must be guided, however, by an empathic hand of fairness, collaboration,
and aspiration. That's a different story that will result in a different system.
Now to go from there to what you do about that as a designer or an architect. We have some
things in RELi that address that. The community vitality section has a whole series of items in it,
and I'm just going to drive through these quickly because by going through them fast you're going
to feel for something. We have a credit around access of services that you could provide; you
can afford these in your building basically, and you could talk to your client about improvement
just like you do with any LEED project, right? You bring things to the table as a designer. So, we
have a list of things such as homeless shelters, affordable housing, cooperative housing,
intergenerational housing, affordable daycare, cooperative daycare, accessible retail space, all
sorts of lists of fundamental things that are about this fairness style.
We also have a list of useful spaces that your project could provide to the community at low cost
or no cost. Community mini marts, community education space, community information
libraries, seed libraries, usable open space, outdoor recreation space, community garden space,
reuse short space, the whole list of things that have to do with fairness and collaboration.
Communications, community radio space, community newsletter space, none of this is rocket
science, but you have to do it. We pull in some LEED credits, open space, joint use of facilities,
housing, and jobs proximity along with mixed-use neighborhoods, access to civic and public
space, access to public schools, public libraries. These are all credits that are part of this.
We have a credit that we wrote around interdisciplinary, intercultural opportunities such as
diverse, multilingual, multidisciplinary signage, communications, art, artifacts and symbology
that are accurate historically. For example, there's a significant lake in Minneapolis. We changed
it, and it's now known by the Native American name for that lake. It was a historical accounting
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change. Expand work on the local employment, and those are three topics that you can go
through your projects. Tie into that, and expand on it, and then, I think this one is the most
potent, include resilient organizations, cooperatives, need corporations, nonprofits, and set it up
for creating the entities that would maybe manage some of the stormwater projects, for
example, that you saw earlier.
Trade, manage and develop in vulnerable populations, etc. Run an eco-district, run a resilience
district, whatever, Here’s an example of a workers’ cooperative, Mondragon Workers
Cooperative. I don't know if any of you have heard of the modern cooperative. It's in Spain, and
they have 40 billion dollars in annual sales. They've been around since 1950, with 85,000 ownerworkers. Here's the fascinating piece: they only allow a one to five pay ratio difference, the lowest
pay is one, the highest pay is five. That's an aspirational difference. It's enough to generate
aspiration and life levels of competition, but not to move into the level disparity, and they firmly
hold to this.
Pending another critical instrument, the workers vote for the general manager annually. The
general manager is like the CEO, and the workers vote on an annual basis. That individual stays
in that position or moves back into a different position, and the workers map all the things that
they're going to do on the floor. They decide what the technology is - it's very democratic. It's
fundamentally about a workplace democracy. If we were to do this, the world would change.
At the end of this, we need a thought revolution if we're going to deal with the things I talked
about earlier, and I would propose that actions like these are the types of things we need to do
(Figure 53). The challenge for us is how to take what we do as professionals, take the issues and
make them actionable to us. Turn the issues into something different.

Figure 53. Thought Revolution
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Gerdo Aquino
Resilience! We asked ourselves what does resilience look like? I think for a lot of us in the room
who are designers, it's a creative process where we're either shaping the land, or we're creating
a furtive fabric of buildings and infrastructure. But we're also very concerned with design. Can
we create great design through our work; and why does that matter?
I remember about ten years ago people were asking the question: what does sustainability look
like? I think the image was always in a rain garden or something like that. I think today is quite
different. It's much more than a rain garden.
The future may look like this: super dense, high-rise towers from which you can jump one building
to the next. This is the Marina District in Dubai (Figure 54). The future looks like this: multifunctionality, programming 24 hours a day, dense. People crave the outdoors, but they want
things to do.

Figure 54. Marina District, Dubai
Increasingly, as designers, we have to communicate our ideas of what the future looks like. We
create drawings like this where we show ten things to do in any given space (Figure 55). It's
programming seven days a week, 365 days a year, and within that context, we operate. Resilience
is a multi-layered, complex, sometimes massive endeavor to think about. And, you have to be
committed every step of the way. I think that's what I've heard the most from the earlier speakers
in this symposium is that you have to be committed. You have to be all in.
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Figure 55. Drawings created by Designers
I challenge a lot of the designers in our studios across the U.S., and they sometimes send me
images like this one. This was from a woman in Houston when California was going through our
big drought (Figure 56). This is what resilience looks like, or should look like, in California because
if you guys want to drink wine, then you need to pay the price. You need to make some big
decisions about your wine industry because that's where all your water is going. This is kind of
provocative, somewhat aspirational, academic - call it what you want statement. Images are
powerful, and I think they start to move the needle in a way that advances all of our professions
at the same time.

Figure 56. Let Them Drink Wine by Natalia Beard
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What I'm going to do now is reflect on past and future at the same time, so I wanted you to know
that SWA worked on this project with California Academy of Sciences, which was built a decade
ago or more: a state-of-the-art green roof. Today we're starting to reflect on that, and we’re
starting to think how this will be resilient in the face of density, over-population, and the need
for more habitat creation. We're looking at projects we've already built, sometimes just two years
ago, and contemplating if density starts to get serious and if maintenance and operations is too
expensive, then maybe we can look at occupying some of the green roofs that we've created
because at SWA we've indeed built our fair share of them. Perhaps they can be productive
gardens, with agricultural uses. We think instead of trying to pull leaves, let's bring wildlife and
agricultural farming practices onto these green roofs.
Maybe these are not realistic ideas, but when you think about the future and try to look just
above the horizon to see what's next, any plan is feasible. If you're not talking about big ideas,
then you're not talking at all. I think it's essential in an academic context that all of you here,
whether you are a student, or faculty, or professional, are thinking about the heaviness and the
weight of all these issues as we're dealing with them.
Cairo. I have two examples of what I think the future represents. One is in Cairo, and the other
is in my backyard in Los Angeles. They are on two different scales: one is a vast system, and the
other is a very small project. I've had the opportunity to work and collaborate with public officials
in Cairo. It’s a beautiful context, of course, but, the granular issue there is density overpopulation
(Figure 57). They're grappling with a population that is hitting new levels, unseen before, and
their downtown is so dense that they don't even have stoplights. It is allowed. People in cars and
traffic just kind of merge and weave through together because they feel that's more efficient.
Stoplights are not useful in that context.

Figure 57. Downtown Cairo, Egypt
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They can't bring more people to the downtown or within the city center because the
infrastructure is broken. This is centuries old infrastructure, older than I can even think about.
They're grappling with what you do with a population that needs to grow and expand, but you
really can't do it in the city's center.
They're also grappling with an area called the City of the Dead. This is an area with mausoleums.
It's cemeteries. Over half a million people live, work, and play in this context. I've visited this place
myself, and I've talked to some of these residents. To them, it's a neighborhood; it's a village.
They have a productive life there. They have running water. They most recently started getting
real sewer systems. But the infrastructure there is a little easier because, well, guess what? It's
not layered with a lot of existing infrastructure. They can put down new lines between what you
see in these photographs.
When you start thinking about issues of density and resilient cities, this, to me, was a very moving
experience because a lot of these folks don't know any other way of living. This is their lifestyle.
When asked, “Would you think you would have a better lifestyle somewhere in the city,” the
answer is always, “no.” This is their context.
The mayor of Cairo, they all need to think bigger. This kind of transdisciplinary approach of all
these engineers and architects and architects need to coalesce big ideas to help them move
forward. One of the city's plans is to embrace their current programming. They like to garden
there. They like to have all the essential elements of living within a very tight context. The city
also wants to make sure there's a sustainability aspect to how people live, how multiple
generations can maybe grow out of context like this. They're not sure whether the City of the
Dead will continue to have a thriving community there. Perhaps residents will need to move out
because it's just becoming too issue based.
The city of Cairo and the mayor are thinking, “let's just move the capital to an area just outside
the city.” Of course, the first reaction is, “No, don't do that. Why are we moving the city?” For all
of us on the team, we struggled with this because in some ways the context of the city is beautiful,
but some areas are desert plains and could potentially sustain some quality of life.
It's a little moonscape-ish, but the city said, “There's no debate. You guys aren't going to sit here
and debate with us. It's going to be here. We're going to move our capital to a different area of
Cairo, and you guys are going to help us.” I think as a consultant you always find yourself in that
very challenging, political context where you have your values. You have your design principles
and ethos, and that means a lot to you. But then you see things like this, and you know you need
to help, but how do you support when sometimes you're challenged with a proposition? That's
where I think a lot of us will find ourselves now and, more so, in the future.
Take this for what it is. It's a conceptual diagram that came out of months and months of
workshops with many, many consultants (Figure 5). The idea is to move the capital to this area
between the Suez Canal and the Nile River. There's gravity to move water. The Nile was the
birthplace of the city, and the Suez Canal was a birthplace of running commerce through to
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different areas. Conceptually, they think water could also be the second starting point for the city
that is broken from infrastructure, and the diagram represents merely one way forward that tries
to push an agenda that originated from the city.

The rugged terrain of the Eastern Desert is transformed into a
new capital city for 10 million people

Figure 58. Plan to move the capital to the area between Suez Canal and the Nile River
This is by no means complete. I think this is going to be an ongoing discussion that is going to
occur over decades. It is something at the most significant scale: ten million people living in a
new context is something that people in this room need to address because by the time this gets
real, I'll probably be moving onto other things, maybe building a bench, or a house, or something.
My mind will be in a different place, and it'll be up to this generation to push a positive agenda
for Cairo and the City of the Dead.
Pershing Square is another project I’d like to discuss with you today. We were one of four finalists
for the Pershing Square redesign. I don't know if any of you followed all of that, but it was a very
stressful time for me. My office is two blocks from Pershing Square. With design competitions, I
always ask myself: “am I doing it to win it or am I doing it to explore a research idea?” Sometimes
it's an easy answer. Sometimes it's a difficult one. In this case, it was a difficult one for me because
to me it was to win it; I had a sense of what it might look like, just simple, really simple. But, on
the other side, the research potential for a project like this was too tempting and too impossible
to ignore, especially given the platform within which I work and speak and teach and write and
publish. I went more for the research. We didn't win it, and it wasn't because we did too much
research. I'll tell you the reason we didn’t win the bid at the end of my talk.
I write a lot. I probably write too much, and I probably do not pay enough attention to the firm
that I lead. But, I care about the city, and all of you should care, too. I think, “What does it look
like?” This is an image looking at USC towards downtown, and I imagine the L.A. River being this
multifunctional space with mobility ideas (Figure 6). I imagine the Sierra hills moving into the city
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and becoming the open space so you can have exciting vantage points and go up hills and be
healthy, and get that cardio going…

Figure 59. Image Looking from USC towards Downtown
In starting Pershing Square, we considered maybe we wouldn’t win it, but wanted to think what
the research component was. We said, “What if the water just turned off?” This was in the middle
of the drought, which we all remember hopefully. Never forget the drought of California even
though we had a lot of rain last year. We said, “Let's design and think about a Pershing Square
future that is completely off the grid, completely net positive, net zero. What would that look
like?”
In the context of Los Angeles, which is this context of mixed landscape impressions, we said,
“Maybe this is what it will look like.” We did this before the competition to get our whole team
thinking about it. I brought in Thom Mayne, a longtime collaborator of ours, and we both were
on the same page in terms of thinking about the issues that drive planning and design.
We created this (Figure 60) I think a couple of really young folks in our office created this with no
rules. They said, “Hey look, Gerdo, this is what the future of Pershing Square will look like because
we're still going to want to have recreation. So, there's a snowboarder in there. There's a sand
border. We're are still going to love that natural landscapes, and the Joshua Tree is in there along
with this kind of cracked earth and weather balloons that can monitor metrics of ecology and
environment and atmosphere.”
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Figure 60. The Future of Pershing Square
We created this (Figure 61). Does that relate to that vision of a dry landscape? This open space
with this odd tower in the background? The solution was that it could look green and lush, and it
can be completely and 100% sustainable. We looked at issues of food deserts and bringing the
food to where the people are. Thom created this food tower, which you can see there (Figure
62). It's hydroponics. It can get all the metrics on it. We found ways to power it. We worked with
engineers for where the water would come from. We looked at energy. We also looked at solar
panels and the plants themselves Fifteen hundred pounds per day was the yield.

Figure 61. Pershing Square Proposal
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Figure 62. Hydroponic Food Tower
The most significant benefit was it was equivalent to 25 acres of productive farmland. While
everyone loved it, in the end, the city said, "While we're an innovative city, we're just not ready
for this." That's precisely what they said to me, but don't let that discourage you. I'm still looking
forward. I'm always looking ahead, and I hope all of you do, too.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held.
DUE TO RECORDING DIFFICULTIES SESSION 1.2 IS NOT AVAILABLE FOR THE PROCEEDINGS.
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CHAPTER 2
SESSION 1.3

Work Examples – Emerging Ways to Use Resilience Thinking
Josh Sawislak – Resilience is the New Black. But That Doesn’t Mean
It’s Not Important or Enduring.
What is infrastructure and why do we care if it is resilient? Infrastructure is the things we all use.
Is my house infrastructure? No. With the amount I travel, even I don’t use it much (Figure 1).
But the power, water, and data lines coming in and out of my house – they are infrastructure.
The roads, ports, and systems are supporting them… and the supply chain that allows them to
function. All infrastructure.
What Is Infrastructure?

0

Figure 63. House Infrastructure
We care because without functioning infrastructure our communities break down. We have seen
this happen. Not just in the developing world, but post-disaster in places like New Orleans, Flint,
New York, Houston, and most recently in Puerto Rico.
Let’s start in New York City. Lower Manhattan flooded during Hurricane Sandy (Figure 2). The
center of the world’s financial district and the most significant economic region in the country.
The city understands this is a problem and they are working on solutions. They have even
dedicated some federal and local funding to protect Lower Manhattan. You have around $200
million targeted at this thing. The problem is it’s probably a $3 billion problem. So, you've got
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$200 million, and you have a $3 billion problem. The delta on that's $2.8 billion; where does the
money come from? That's why, to do these kinds of projects, you have to start thinking about
private capital.
Lower Manhattan Coastal Resiliency
Client: City of New York

0

Figure 64. Lower Manhattan - New York
In Lower Manhattan, it's not hard to figure out the business basics, because it's a hub of activity
for the financial district. This is a region that's responsible for about 10% of the GDP of the United
States. That land is incredibly valuable, so if we could create more of it, if we could use this project
to push out the edge of the island ... Remember, Manhattan didn't look like it does today when
the Dutch came. Lots of stuff has been filled in. The reason Water St. is called Water St. is because
it was well, in the water.
We can build an economic plan that ties together the land use with how it affects the community.
One of the things you can’t do – at least politically – takes all that land and leases it out to high
rise developments. You can take some of that land, develop it, take some of that land, make it
open space. There are lots of ways you can do this. That's the balance that has to happen.
Who's watching the Olympics? Everybody's watching the Olympics. Okay, so here's my thing
about the Olympics, the guys who do, and ladies, who do the luge and the skeleton, those people
are crazy. Come on, seriously. They're like headfirst down that thing, and I want to be in a fourperson bobsled. That would be fun for the ride, but those skeleton guys are crazy. Summer
Olympics 2028 is coming to L.A. Pretty excited about that. We've been working with the city and
the Olympic Committee on the bid, and now it's starting to move into actually preparing. Now,
we've got 10 years to do that, so we've got some time (Figure 65).
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2028 Summer Olympics
Client: City of Los Angeles
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Figure 65. 2028 Summer Olympics in L.A.
What's interesting about the L.A. Olympic bid, one of the reasons that we are, that I'm talking
about it today, is it's a mix of existing facilities, like the Colosseum, which is getting retrofitted to
be part of this. It was used in the Olympics in 1984, and new construction that is either being
done specifically for the Olympics, or new construction that's happening, which will become part
of that. One of those is the new Los Angeles Stadium for the Rams, AECOM is a constructor of
that.
What's cool about that, around the pool is interesting, that's a baseball stadium at USC that's
going to be converted into a pool. One of the things about resilience is there are lots of cobenefits, and sometimes you're retrofitting a facility, sometimes you're building new. You can do
both. It typically is more cost effective to incorporate resilient design to look at these issues when
you're building the first time; the marginal cost is pretty low. It gets costly to go back and retrofit
facilities, but you can do it. We were talking about an asset with 50, or in the case of the
Colosseum a 100-year useful life. Now we make those investments make sense.
This project, Adapt-Asia Pacific, that we're doing with for USAID, and the idea here is that the
most wonderful people to limit change, are also some of the poorest people (Figure 66). If you
look at the Pacific little islands, and then you look at a lot of Southeast Asian countries, they have
massive flooding problems. Things are getting worse and worse with sea level rise, and with the
increases in the severity and frequency of tropical cyclones. We had a typhoon in the Philippines,
Super Typhoon Haiyan also called Yolanda. We call it something different than they do in Asia.
Haiyan had tornado-force straight-line winds coming out of the cyclone. We need the ability to
adapt. We're too late on the mitigation side, on climate mitigation, for the low islands in the
Pacific and small countries in Southeast Asia.
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Figure 66. Adapt-Asia Pacific Project
We have to figure out how to help people in harm’s way, and sometimes that adaptation requires
moving communities. We're moving. The United States is pushing people out of one of the islands
that we moved people to when we blew up their island with a hydrogen bomb. In the 1950s we
did an H-bomb test in the Bikini Islands, so we moved the people who lived there in another isle.
We told them initially, they could come back after we were done, somebody didn't calculate the
half-life of strontium 90, or something like that, because it's like 100,000 years, and so they
couldn't go back. So, they sent them to Kili in the Marshall Islands, and now Kili is going
underwater because of sea level rise, and we have to move them again. So, we have to start
thinking about these things.
The last one I want to talk about is the coolest project we have in the world. This is the British
exploratory laboratory in Antarctica on the Brunt Ice Shelf; it's called Halley VI (Figure 67). What's
cool about this project, other than the fact that it's in Antarctica, is that if you want to figure out
how to adapt to climate, there's no better place in the world than Antarctica. Do you want to
know about windstorms? They get 200 MPH winds for like four months. Do you want to talk
about drought? Even though it's ice and snow, it's more ice than snow, three months of sunshine.
Oh, by the way, the ground moves. I know we deal with that here in California. There it's just not
seismic; it's just the ice shifting. One of the exciting things about this project is, I think, that Halley
IV went down into the ice, which is why it's Halley VI. This was designed to move when the ice
shifted, and last year they had to move it, and it worked. So, our risk management guys were
thrilled it did what it was designed to do. The designers had no doubt it would work, but the risk
guys worry about this kind of stuff.
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Halley VI ResearchStation
Client: BritishAntarctic Survey
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Figure 67. Halley VI Research Station
This is the kind of thing that gives us an opportunity to learn a lot about how adaption works. The
good news is that, unlike the Arctic research vessel that the British government decided to put
out on the internet and come up with names for, this one they just named themselves after Sir
Edmund Halley, so it's not Icey McIceface or something like that. So, that's a wrap-up of projects.
I will use my last minute, to say I achieved my nerd goal the other day when I got quoted in
Popular Mechanics magazine (Figure 68). In any case, that's it, and we'll talk some more about
the risk issues in the second lecture. The Popular Mechanics thing is not that exciting for anybody
but me. If you go to Popular Mechanics, there's a story on machines of the 22nd century. That
was cool. Forget interviews in Fortune Magazine, the NY Times, books, whatever. Getting quoted
in Popular Mechanics, that was cool. At least for the 14-year-old boy inside my soul.
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Figure 68. Josh’s Article in Popular Mechanics
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Yana Waldman – The Present: Designing Resilient Systems
Understanding resilience is about two main things: understanding what threats are coming at
you, and what you're trying to protect. To design with resilience in mind you must fully grasp
these two elements. We often get sidetracked by including pretty landscaping or sustainable
materials in our criteria but these are not intrinsically related to resilience, they are just part of
good design as a whole, which also includes resiliency.
“What then is resilience?” is common question in our industry and seems to have many opinions.
The Resilient Design Institute has drafted some thoughts, which state, “It is the intentional design
of buildings, landscapes, communities, and regions in order to respond to natural and manmade
disasters and disturbances — as well as long-term changes resulting from climate change...”
While this definition may share some common ideas with other definitions under discussion, it
misses a few key elements that are fundamental to resilience such as the ability to “recover” not
just “respond.”
Let’s start with the root of the word resilience. Webster’s Dictionary defines it as:
1) “The capability of a strained body to recover its size and shape after deformation
caused especially by compressive stress,” and
2) “The capacity to recover quickly from difficulties; toughness.”
When we apply these ideas to the built environment and the needs of people within these
environments, resilience can be defined more precisely as:
“The ability of essential physical and organizational systems to recover quickly to functional
levels after natural and manmade, shock and stress events”
The built environment specific definition I’ve proposed holds true to the root definition of the
word, while providing specifics to the threat (what is coming at you) and the system, which needs
to recover (or be protected).
To illustrate the importance of considering a system’s ability to recover as it relates to design,
we are looking at two pictures of Christchurch, New Zealand before and after the 2011
earthquake there (Figure 69). The after picture on the right shows many buildings that did not
recover. Very few people died in the event in Christchurch, but the city was completely
decimated because most of the buildings in the city center had to be demolished because they
were no longer safe, or just weren’t worth the cost of repair.
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Figure 69. Christchurch, New Zealand before and after the 2011 earthquake.
Resilient Design can be looked at from many levels but will always come back to the fundamental
idea that all of the essential systems supporting the building, community or region, must have
the ability to recover to functional levels after an event. As we consider new threats like climate
change, this requirement includes an ability to not only recover to a baseline point, but an ability
to continually adapt to a changing state of normal.
Let’s begin with asset level resilience planning. With the fundamental idea behind more resilient
design as the ability to recover, we need to improve on traditional building codes, which typically
just look to protect lives and not protect business operations and investments after design level
threats.
We need to build better than what we saw in Christchurch. Most of those buildings were built
to code, which means they maintained just enough structural integrity to allow safe exit of the
people inside the buildings. They did not have the ability to quickly recover and allow reentry to
continue business as usual. Owners of the buildings and businesses they housed lost many weeks
and months of operation as well as the hard costs of their physical assets.
The Resilient Engineering Design Initiative known as REDi sets out a framework of ideas, which
help reduce asset downtime and protect investments (Figure 70). The framework was developed
to provide guidance around designs that preserve the many functionalities of assets, not only
protect life.
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Figure 70. REDi: Resilience Engineering Design Initiative
For organizations such as hospitals, high expectation levels such as this may be perceived as
mandatory, but the design codes they follow often still do not achieve the desired functionality
we expect. For other types of entities, it may be acceptable to have some level of downtime. It
depends on what your business model is: How much money you are going to lose and what you
can afford to lose. At bare minimum, we want these buildings to be repairable, and not
demolished like they typically are today. The three certification levels of REDi are ranked to help
guide owners to achieve a level of resilience that matches their business model:
•
•
•

Silver – Repairable over time,
Gold – Resilient quickly,
Platinum – Resistant throughout event.

Following the criteria set out in the four sections of the framework will help protect the money
that's been invested in the construction of the building itself as well as reduce any loss in revenue
you may experience from downtime of the business. Points are broken into:
•
•
•
•

Building Resilience,
Organizational Resilience,
Ambient Resilience, and
Loss Assessment

to illustrate the many facets of resilient design.
Building Resilience looks at physical design and construction quality and testing. Organizational
resilience explores if necessary, systems such as software and communications will continue to
run effectively. Ambient resilience examines how other things are going to affect the asset such
as transport delays so that you can't get your staff in. Or if the building next to you is going to
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collapse and then make your building collapse. And then, the real key point here is our loss
assessment. It analyzes the asset, looks at what will be damaged and predicts how long it will
take to repair so that you can understand your downtime and decide what is acceptable.
As a quick case study, a high-rise building in San Francisco was redesigned using the REDi
Framework, which dramatically reduced expected downtime after an event. Most people think
that resilience costs a lot of money. That's why we like this example. The project was initially
designed not to be resilient. It was just a standard designed building. When the foundation
engineers looked at the plans, they determined they could make it resilient for a fraction of the
construction cost associated with the original design. Which is a nice reminder that resilience
doesn't always lead to increased cost.
The Loss Assessment exercise was able to quantify the damages in a 475-year event and
determine what repairs would need to be made. This same exercise was run on a portfolio of
buildings at the University of British Columbia (UBC) which shows us that it would take six months
to get approximately 50% of buildings on campus to a functional state and that a year after the
event 10-20% of buildings will still be nonfunctional. The downtime is calculated from both how
long it takes you to rebuild as well as all the factors before that. For example, how long it takes
you to get funding, and how long it takes you to get approvals, which can result in a long time
before the building is occupied.
Another study looked at flooding of the BART rail system in the San Francisco Bay Area, which
has a lot of different complex components. Some visible critical parts of the system are stations
and tracks, but a crucial component is the control systems, which is incredibly dull, and no one
ever even sees. The system includes cameras, electronics, and position locators which sense
where the trains are at all times. Failure of this stuff is what causes the train to go down causing
catastrophic delays that often take all day to recover from. For BART even an hour is disastrous
to their business model, so knowing where these points will fail under wet conditions is vital.
As we move beyond designing resilience of individual buildings and assets, we need to come back
to the question of “what are we protecting?” Be it a university campus, a corporation, a specific
business enterprise or even a nation; there are a few essential functions that are always required
for the successful operation of an organization. These are not necessarily all equally critical at
each moment in time, but they are all essential for long term resilience.
The essential functions ranking looks at how fast each service is needed to build back towards
the resilience of the organization as a whole (Figure 71). Some things need to be immediately
resilient. The core needs are services that protect life - these align with many emergency
response functions and need to be addressed immediately surrounding an event to ensure
recovery. Prompt medical care, defensive security of the area, availability of up to date
information and accessibility of evacuation pathways should all be immediately functional.
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Figure 71. Essential Functions Ranking
Other systems are critical within the first day and may be required for several additional days of
resistance while things return to normal. People of concern will need clean water and sanitation,
sufficient food, safe shelter and support networks in the days surrounding an event. As these
emergency grade resources run low, the people will need to recover. They will move away from
the emergency shelter that will require access to finances, rights to make insurance claims and
restored electricity services. Rebuilding may take longer.
These 16 essential functions of society apply to whatever scale you're working at. As such they
align with the 17 UN sustainable development goals released last year as well as the
departmental ministries of most countries. They also apply as you look at restoring the utilities,
buildings, and operations on a campus or other closed network. Downtime of each function can
be translated into predictive losses of revenue and residents. On a university campus, the
downtime experienced after an event leads to the displacement of students, which results in
reduced funding. We can calculate that after a short amount of service downtime, very few
people would be displaced. After a much more extended period of downtime, a huge number of
the students would be replaced, which would have a straightforward result in the revenue of a
university, which is driven by student enrollment.
A city is an extensive complex system that has a lot of pieces that you can't control. Assets,
buildings, are much more controllable, because most the time the people worrying about them
own them, and can have a lot of control over them. Our major cities are often the most exposed
to hazards. We often build our cities along waterfronts; whether they're rivers or oceans. As a
result, most of our GDP and our people are located in those same areas. With increased
urbanization, our cities are becoming denser and denser, and the volume of exposure is just
growing.
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The City Resilience Index (CRI) shown here is the forefather of the Rockefeller Foundation’s 100
RC program, which has been widely adopted globally (Figure 4). It started by collecting ideas
around resilience, which are supposed to be holistic, bringing together all different groups, and
not just look at something from the perspective of architecture, engineering or finance. To look
holistically at systems, which include people, communities, economies, and governments the CRI
considers twelve goals of resilience through the lenses of four dimensions.
1. The first of these cornerstones is Health and Wellbeing, which is seen as the needs of
people. The ideas here are to protect people with the bare essentials of life and
livelihood. There is a lot of literature from various organizations on this, but NIST has a
particularly interesting pyramid perspective. It looks at the human need for water, food,
air, to start with then start building up to the things that people need after that, like
livelihood or medical care if it comes to that.
2. The second is Economy and Society, which explores cultural identity, equity, and human
rights. We attempt to measure this through metrics, which are both qualitative, like the
affordability of housing and quantitative, like numbers of homeless people.
3. The third dimension is Infrastructure and Environment, which measures both the
resilience of natural and built environment; of spaces, and the services that they
provide. This includes services like utilities and transport as well as protection of natural
protections like oyster beds and vegetated marshes.
4. The fourth Leadership and Strategy, which should promote resilient policies. This area
often has a lot of power, but maybe it is less informed. Sometimes it may feel like our
job to tell those groups.
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Figure 72. The City Resilience Index
Fifty-two indicators measure the success of these goals on their ability to meet 7 qualities of
resilience: Reflective, Robust, Redundant, Flexible, Resourceful, Inclusive, and Integrated. The
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charts on the right show some helpful methods to display the result of 365 questions in a userfriendly way.
This has been a useful tool to provide cities with a high-level understanding of resilience and help
clear up questions. Some people start by saying they need to make their city more resilient but
don’t know how. The index may show that they are resilient enough for where they are. Some
cities think they are well prepared but are in some hazardous areas.
The index is built on many years of research and data collected from hundreds of cities around
the world. The Rockefeller Foundation was able to brand it well as the 100 Resilient Cities (100
RC) program, and it's been a great platform to spread awareness of resilience.
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Gunnar Hand – Regenerative Cities: Moving Beyond Sustainability
My name is Gunnar Hand. I lead the City Design Practice (CDP) for the Los Angeles office of
Skidmore, Owings, and Merrill (SOM). Today I'm going to review multiple resiliency projects from
several of our offices across the globe. But, before I do that, I want to make a statement, a
declaration, perhaps even a hypothesis; I believe “resiliency” is a great term, and “sustainability”
is a great term, but I also think that both words have been overused and “greenwashed.” Neither
of these terms address the core need nor reflect the comprehensive nature of our work. I think
everybody in this room, and everybody that's presented today, are doing a regenerative job.
What I want you to take away from this is that sustainability plus resiliency equals regenerative.
At SOM, we've been conducting on-going research to develop a framework for planning and
designing regenerative cities. I think everyone here inherently knows what a regenerative design
is; you practice it, you teach it, and you study it. A regenerative city applies these same principles
of regenerative design across the metropolitan region. With that, I have put together a collection
of SOM projects that tell the story of regenerative cities.
Great Lakes. I wanted to start with the Great Lakes Plan (Figure 1). In honor of the 100th
anniversary of Daniel Burnham’s Plan for Chicago, we created a plan for the next 100 years and
expanded the scale to include the entire Great Lakes watershed. The effort became more of a
working coalition of stakeholders than a traditional planning deliverable. The process brought an
expansive list of stakeholders and governments together, eventually snowballing into something
much more significant and meaningful.

Figure 73. Great Lakes Century Vision Plan
One of the initiatives that came out of this coalition was that every state and province that
touches a Great Lake developed a policy to never export water from any of the Great Lakes
outside of their state and/or province. This policy was developed around the same time of a
100

massive drought in Colorado, and there was a proposal to pipe water from Lake Michigan to
Colorado for the Front Range, which is ludicrous.
Hong Kong. This next project is from our Hong Kong office. If you've ever been to Hong Kong,
then you know it's tough to circumvent the entire island. Currently, you have to do it by boat, or
some roads only go from point to point (Figure 2). This project seeks to develop a bike and
pedestrian loop around the island. We wanted to rethink the idea of a pathway, so instead of just
plowing through natural habitat, we thought about developing something that could float about
flora and fauna. We asked ourselves if a trail could produce energy and if it could function as
stormwater management infrastructure. The pathway was chosen to avoid sensitive coastal and
other ecological areas, and elevate on podiums to minimize its footprint

Figure 74. Hong Kong Water Line
South San Francisco. This next project, India Basin south of San Francisco, illustrates our process,
which is very much inspired by Ian McHarg’s Design within Nature (Figure 75). This project
reclaims an old industrial area into a mixed-use redevelopment, which is currently under
construction. What we saw was that there was a lot of fill on the site, and the soil wasn't suitable
for development, so that became an exciting place to develop a lot of open space.
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Figure 75. India Basin South of San Francisco Project
Essentially, what we tried to do is extend the historic street grid network through the site as a
means of connecting to the bay. As an old industrial site, this site was restricted from public
access to the water. Then we started looking at some of the natural features, in particular, wind,
and we noticed that simply replicating the grid would have created wind tunnels. We started
looking at different ways that we could break the wind while allowing for light and air by
extending but augmenting the angles of those streets while using the development to pinch that
wind off and create different open spaces in between. What resulted was a public realm that
provides new access to the bay for both the original and existing community. Again, how do you
rethink post-industrial areas, and turn them into a community asset moving forward? A
regenerative approach, if you will.
Detroit. The next project I want to talk about was a project we did in Detroit, and I think this one
speaks a little bit more to the equity issue, which we were discussing a little bit earlier (Figure
76). The Detroit Riverfront Plan is just north of Downtown. This plan is for a disadvantaged
community that like many others in Detroit have been partially abandoned but is only at the edge
of a wave of gentrification. One of the things we wanted to do here, very similar to India Basin,
was to figure out ways by which we can create new pathways to the water while leveraging
existing assets and creating modern amenities.
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Figure 76. Detroit East Riverfront Framework Plan
ONL. A little bit of a transition here. Some of you might not know this, but one of the legacy
projects at SOM is that we designed the city of Oak Ridge, in Tennessee. For those of you who
don't know, this is where the nuclear bomb was invented. People didn't know that we designed
this project because it was a secret for decades. As such, someone from SOM has sat on the Oak
Ridge National Laboratory (ORNL) advisory board since its inception, so we have this amazing
research and development (R&D) relationship with ORNL.
One of the more recent projects that we put together with ORNL, something that we call AMIE
1.0 is a pre-fab building, a research pod if you will, that's self-sustaining. I wanted to show you
this project as it is not merely a vision of a future, but a built prototype (Figure 77). They're still
working on the accompanying rover, but the general concept is that you can drop AMIE down
into any environment and have your self-contained laboratory. A solar array powers it, and the
building functions as a battery that charges the rover at night so that it can you can take it out
the next day.
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Figure 77. AIME 1.0 project with ORNL
Denver. This is Denver Union Station, which is a collaboration with AECOM (Figure 78). You might
think this project does not directly hit on our resiliency conversation, but how we focus
development in the future is a huge part of making our communities more resilient. Colorado
has seen a massive transformation with its T-REX (Transportation Expansion) project finally
coming online in 2017. Two of the five lines that go into Denver Union Station opened last year,
and they're going to open the others in the next year or so. Denver is very much a Western city,
and as such the Front Range is very much an automobile-oriented city, but it very recently
completed this huge investment in rail transportation.

Figure 78. Denver Union Station Masterplan
All the things that we talk about in terms of density and efficiency and walkability exist in pockets
in Denver, but it's starting to become a more cohesive regional framework, built on the back of
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the T-REX Project. Denver Union Station is the epicenter of this new mass transportation system.
It's also one of the most successful transit-oriented developments (TOD) in the country. I say the
country, because if you say TOD anywhere else in the world, that's understood and labeled as
just good design.
Denver Union Station is a decking project over the existing rail line. The City of Denver and the
Regional Transit District (RTD) had this whole vertical approach of stacking the various transit
systems, where the bus was on top, the new TREX lines underneath that, and then shift the
existing light rail further underneath that. This was projected to cost about a billion dollars’ worth
of infrastructure investment. Knowing that it's a big Public Private Partnership (P3) project, no
developer was going to go in there and take the bet that a billion-dollar investment was going to
turn a profit someday. It was kind of dead on arrival, but it was the vision the community had
collectively developed up to that point.
SOM came in, and we flipped this entire concept literally on its side. Instead of stacking the
infrastructure, all we did was move the buses underneath and created this pathway from the
train station to the new T-REX system into the light rail system. It created this transportation
corridor that established a framework for all this new development. It's been going gangbusters
over the last five-plus years now. The last time I checked in 2017, there was about two-plus
billion dollars of private investment around a $400 million infrastructure investment. We saved
a bunch of money up front just by rethinking that concept, and that's the power of design.
Miami. This next project, All Aboard Florida, is currently under construction (Figure 79). The
terminal station is in Downtown Miami, but it has two additional stops in Fort Lauderdale and
West Palm Beach with plans to expand in the future to Orlando and Tampa. This is the adage
where “old is new again.” About 100 years ago real estate developers built the nation’s streetcar
systems because they saw it as a real estate investment. For this project, our client was a real
estate developer who went into the business of building and then operating a train because he
knew if he bought that corridor, he could make his return on top of it. What we've developed
here is a design of transit-oriented development on top of the infrastructure as opposed to
approximate to it. In Downtown Miami, we are working to redefine and integrate transportation
infrastructure and architecture.
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Figure 79. All Aboard Florida
Bakersfield. As you probably all know, California is building the first high-speed rail system in this
hemisphere. The initial operating segment will go from Merced, in the middle of California’s
Central Valley, to now Downtown Bakersfield. As such, we worked with the City of Bakersfield to
develop their Station Area Plan, which we call Making Downtown Bakersfield (Figure 80).
Bakersfield is just off the 5 freeway, so most people don't take the time to go there. I have to
admit I was pleasantly surprised when I showed up to Downtown Bakersfield for the first time.
It's pretty awesome actually. Yes, it's sprawling, and, yes, it's got a nasty oilfield just north of
Downtown, but it also has a lot of really cool things going on for it right now. I guess that's what
happens when you plan: you start to fall in love with the communities with which you work.

Figure 80. Making Downtown Bakersfield
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The Vision Plan we developed functions as both a Downtown Revitalization Plan and a long-term
Economic Development Strategy that in many ways is leading the conversation of what a North
American high-speed rail transit-oriented development should function and look like. Bakersfield
is a rapidly growing city, so there's a lot of economic growth to play within that area. One of our
propositions was if you could shave off just a few percentage points of the natural growth already
occurring at the periphery, and shift it to the center, then you could dramatically transform what
Downtown Bakersfield is right now.
Throughout the project, one of the things we came to understand as a community was that
revitalizing Downtown Bakersfield was the same as Making Downtown Bakersfield high-speed
rail ready. Luckily for the planning process, there is already an organic, grassroots revitalization
occurring in Downtown Bakersfield. One of the ways we tried to facilitate this thinking was to
develop different strategies that link these existing investments and plans. The community has
invested a lot and created multiple assets across the relatively large Downtown area. But, these
initiatives were never really tied together. We just tried to tie a bow around some of those things
that are already happening in Downtown Bakersfield so that the sum is greater than the parts.
Alright, so I wanted to end with one that, again, maybe don't reflect the topic of resilience, but
it's one we're super excited about. It's not a plan., and it's not architecture, but it's something I
think a lot of people are talking about right now: Smart Cities. The smart cities conversation to
date has been driven by technology companies who want to deploy their gadgets and software.
All of these sensors and technology is cool because it can provide a real-time pulse of how the
city is operating or how it is not operating.
West Hollywood. We were on a team led by CityFi, the leading smart city planning consultant,
which has a human-centered approach to develop a SMART City Strategic Plan for the City of
West Hollywood, California. We did a bunch of different work for this project, and it culminated
into this conversation with the City that asked SOM to figure out how to tell the story of what a
smart city is in West Hollywood. Some of you may know West Hollywood is a very diverse
community. It has a huge Russian population, but it's also a global destination, so a lot of different
people visit West Hollywood.
They wanted to create a mechanism by which they could tell that story to different ages, different
ethnicities, different backgrounds, and different languages, which is why we developed a graphic
novel (Figure 81). This graphic novel tells the story of a local business, a resident, and a visitor
through their day... a smart city day in West Hollywood. This idea of a graphic novel as the
deliverable is starting to transform the story, but how do we leverage this technology to do better
planning, more resilient thinking, if you will?
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Figure 81. Graphic Novel of West Hollywood Smart City Strategic Plan
That is my show and tell. Again, my name is Gunnar Hand with SOM. Thank you for your time.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 1.3.
Presenters:
Moderator:

Josh Sawislak, Yana Waldman, Gunnar Hand.
Bryan Seamer.

B. Seamer:

So much of what we've heard in your presentations as well as in the morning,
had to do with communication, and how we talk about resilience to various
stakeholders. Several of you spoke specifically about the business needs for
resilience. So, my question is, is there always a business case for resilience? If so,
what process do you go through to help identify that and communicate it to your
clients?

Y. Waldman: Is there always a business case? I'm going to say no. Actually, this applies to
resilience and really everything. People have great ideas all the time, that don't
always pencil out. I mean there's so many beautiful things, I'm sure we'd all love
to live in green-friendly palaces. But, there just really isn't always a business
case. And that's the beauty of it though. You really have to look at what your
return on investment is, and understand what's going to provide resilient value,
and to what point? I mean when people say resilient, they're like "I just want to
be resilient." What are you resilient to? I've said that, or somebody said that
today. You aren't going to be resilient to infinity, so you have to determine what
you're resilient to; maybe it's the hundred-year storm, maybe it's the fivehundred-year earthquake, maybe it's the thousand-year event. But once you
determine what you want, then you have to determine what's reasonable. So, I
guess to answer your question, I think you have to look at pros and cons and see
what going to last longest.
J. Sawislak:

I think the answer is yes, there is always a business case or it's not actually a
thing, right. So, the technical term for a plan or project without a business case is
art, or, it's a poster on the wall. I mean there's lots of things that are great ideas.
But, what I was trying to say was, you have to bring it back to the economic
piece. Because it doesn't matter whether you're working for the public sector or
the private sector. If you are working for the private sector, it's actually easy
because you know what outcome you've made decisions on. All for-profit
companies, and even the ones who tell you that they don't do this, have to be
able to show the business case, the value of return on investment. Because if
they can't, then they're not actually for-profit companies they're foundations,
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and they're other things, even though they're masquerading as, or they're going
out of business. You have to be able to do that.
Now government has more flexibility but, in the end, all politicians are going
have to justify the decisions that they make. And a policy decision is a decision
about a business case, although the math is different. But in the end, as a
politician I've got to be able to say I did this or we did this because of that. We
spent your tax dollars on this because it's important. Every time we see a road
project there's a big sign up that tells you how much of your tax dollars is fixing
the road, right? The reason for that is one, it's required in the contract. But the
real reason for that is the politicians want you to understand this is what you're
actually paying for. You're getting it back. It's not just going into this, so yes there
has to be a business case or you can actually have it.
G. Hand:

I would just say that I think it's a value judgment. Perhaps look at what your
values are as a business or even as a society. I think it's very hard to make a case
for certain resilient investments that you're thinking about one year out, two
years out, four years out, for a business, politician, or whatever. And then in
essence I think it takes leadership to make some of those decisions. The people I
always point to somewhat in jest, is the railroads. They learned a long time ago
how to make hundred-year decisions. And to a degree they're kind of the only
ones left in the United States who make a hundred-year decisions. And a lot of
people think that they're stubborn because of it. And I'm not saying they're
making resilient decisions. I use it as an example, as you know it depends on
what your timeline is.

J. Sawislak

I think we're actually all saying the same thing because the point about this is
that it's not the business case is not a purely financial one-year decision. In some
cases, there are non-financial pieces of it that you have to consider. In some
cases, there are time frames. I mean one of the problems is that we're making
decisions as a country looking at a very narrow time frame and purely looking at
the price of the thing not actually the cost.

Y. Waldman: Just to add to this as well, there's this idea I don't know if everyone has heard
that term before. But the triple bottom line, which adds environmental and
social factors in addition to money. So sometimes, most of the time, people
don't want to consider that but sometimes we are forced to consider that based
on law. So, I think yes that is.
J. Sawislak:

Some people want to.

B. Seamer:

I will try and synthesize all of your answers. There is a business case but it's
about timescale, and the timescale that actors can actually act over is different.
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With a private developer you may not be able to think in hundred-year terms
whereas a government official may have that time scale.
Y. Waldman: And what you value.
B. Seamer:

Any questions from the audience?

Audience:

You have thrown out a broad range of thinking for this idea of resilience saying
that we're not going to know what to consider, what are we trying to bounce
back to? Reducing down times, getting back to economic growth, I'm wondering
what your thoughts are on how are we addressing these larger pieces about
where we bounce back to? Rather than just saying of course we'll protect both.
Can you go into that?

J. Sawislak :

This is a very complicated problem. And its very complicated problem because it
comes down to the core of politics. The economics of politics, right. The who
gets what, when, where, and what you see depends on where you sit. As a
society we have to make some value judgements about how we want to live, and
if we do that looking inwards to ourselves. It's all about how do I come out of
this, and then I'm independent of everyone else, but there is no
interdependency between me and the rest of the world. Then that is going to
drive my decision making about me, me, me, me, me. How do I make my life
better, my bank account bigger, or whatever? From my perspective you have to
take more of a holistic view of this and the fact that all of these things are going
to be connected. And it is not as simple to say, "We all have to work together or
nothing good happens." Because the reality is there's lots of stuff you do
independently, but this is huge interconnected system. And in order to be
resilient, you're going to depend on other things.
There's a great picture of New York City after Sandy, the night after the storm, all
of lower Manhattan is blacked out and there's one building lit up. It's the
Goldman Sachs building. And they had resilient power, heat, they had flood
control. They'd spent millions and millions of dollars, when they created this
thing, but what they didn't have was people because nobody could get there,
because the subways didn't work and the streets were closed. Now did the
money that Goldman spend, was it valuable? Yeah. They were up back faster,
they spent less money fixing stuff, but they weren't totally independent of the
infrastructure of New York City. So, you do have to look at that and it is
complicated, especially on the public side where it's not just measuring the
dollars.

B. Seamer:

Yana Waldman, any thoughts on how to develop consensus around goals? Just
kind of the heart of the consensus?
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Y. Waldman: Yes, consensus around goals, we'll I think the goals are very personal. Every
group of decisionmakers, which can be huge groups, sometimes they're
governments, but sometimes they include stakeholders and just public
community members have to make these decisions because there is no answer
of what it right.
There are thresholds and you determine those. Like, if an earthquake happened
right now, what is the acceptable level of people that die in this room? None, I
bet we'd all say, "No, we don't want anyone to die." But as the events increase
and increase, eventually we have to accept that something will happen. We can't
be infinitely prepared, so you have to make those decisions in a reasonable
process and often 1% is the percentage that people deem reasonable. But yeah,
you have to come to these decisions on your own. There's no answer. There's
sometimes a cost benefit analysis where you look at the upsides this way, and
the downsides and you determine that this point in the middle is this optimum
amount, but at the end of the day that's still a decision, you're just deciding
where you're going to be.
G. Hand:

Okay back to your question, where do we bounce back to? My answer is I have
no idea. I think one of the things that I try to do in my office with my employees
is always do something different to the point where we're drawing comic books.
Now luckily the client loved it and it read well, but at the same time, I think as a
profession, and I'm speaking as a planner, I think as a profession you get stuck in
for a really long time, just kind of doing the same thing over and over and over.
You always hear this thing like another plan on the shelf or whatever, and even
that it’s the kind of comment that just annoys me nowadays. Even that's a
routine, common, that people always say. But, I think you have to ... I do believe
in the power of an idea, and I think what you said about Albert Einstein on that
quote, it just sorts of hit a nerve because I always try to create a place where my
employees can innovate, and innovation requires failure. I think that in our
private sector practices, that's a very hard space to find, because you have to
make money. But I think it's just one of those things for me, going back to
perhaps what I said in the first question, I think leadership matters.

J. Sawislak:

Rahm Emanuel has always said "Never let a good crisis go to waste." Right? So,
there are opportunities to bounce back to something better, but you have to
take a risk, and that's a hard thing for folks both in the public and private sector
to do. It's easier for the private sector, if they can make that argument. The
public sector, lots of times you don't take a risk because someone's going to be
blamed.

Y. Waldman: I'm doing an interesting project right now where we're trying to decide what
level of resilience that roads should be designed for the World Bank. These are
supposed to be a global investment standard for roadway investment, for all
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types of projects, for all types of road investments. But what we're looking at is
the life expectancy of the assets and then determining the level of risk that is
acceptable based on that, because people try to use some type of metric. You
have to use something to govern this. So, like based on the materials of the
roadway, is it going last 30 years? Then plan for 30 years. Is it going to last ten?
Then plan for ten. Kind of let the materials govern the choices.
B. Seamer:

Thank you, any other questions?

Audience

You talked a lot about the business case. Obviously, there was discussion about
there being, I'm going to paraphrase here, but quantitative and then there's
qualitative aspects, as in the business case. Could you share how you turn the
whole qualitative aspects into the business case? Do you monetize those in some
way? How do you make that part of you measurable in policy?

B. Seamer:

Maybe you could talk about the Resilient Engineering Design Initiative known as
REDi.

Y. Waldman: Sure. REDi is very quantitative. So, I'm going to talk a little but about our
standard resiliency framework just because this applies really to the campus
work we've done as well. Looking at all the services you have as we've all been
talking how you need transport, you need healthcare, you need food. But then
the quality of that. Do you have food? Okay, you have enough calories to live.
And then, do you have nutrition? So, starting like that can go into almost a
qualitative sense because you can measure whether everyone has transport
from A to B, or has that food. But then the quality of it, so you start building on
it, like if you start with a quantitative baseline, and then you improve on it, and
resilience is a mixture of hitting that baseline, and then, improve upon the
qualitative.
I think there's a time curve. I think that what is required immediately after a
disaster is of a lower quality; you need to be able to meet that minimum. As you
loop out, and it’s probably exponential, that happened ... People start to say
"Yeah, I want this. And it has to be better." I'm not going to need Meals Ready to
Eat (MRE's) six months after the disaster. But if somebody hands me one when
there is water is still on the street, I'm happy that I got something, housing
especially.
G. Hand:

I'm not a 100% sure you're supposed to take a qualitative and turn them into
something that you can quantify. There's a movement that's sort of making its
way to the West Coast. Database decision making for cities in this thing, and for
state governments.
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Has anyone here ever seen The Wire? If you haven't, it's the best show ever
made. Baltimore Police Department: The Wire basically started a phenomenon
where they made police decisions based on information when they found out
that this one neighborhood or this one gang was causing 80% of the crimes. So
instead of equally distributing their police, they prefer to focusing in on hot spot
areas. And that evolved over time into this idea of sort of going back to this
smart city question. What are we using all of this big open data for? It has
evolved the conversation, especially with local politicians about is this the right
data? Is this the right metric? Is it measuring the right thing that I want to do, as
opposed to a more anecdotal, which is I think is historically run, or my
constituents said this, I'm going to fix that. My constituent said this, is that a
problem?
Sometimes it's not a problem at all, but I think some of the savvier cities, and I'll
just name out Kansas City, Missouri, which is my hometown, do a pretty good
job of having those quantitative conversations, but they balance it with a survey
over time. We've been testing all of this data to make these decisions. Do you
think that the city is better than it was last year? Do you feel safer than you did
last year? And I think they sort of judge that based on that survey, and I think
that has real value.
B. Seamer:

To what extent do you plan for the big earthquake? If you are looking at your
four things, you’ve got leadership, et cetera. Well, every city has an emergency
operation center. They're tied into everything, they're stocked, they're done,
they've covered, wellness, possibly those are done. We've got steel construction,
food, wellness, it could be food distribution centers, grocery stores. To what
extent do you plan for that? And what has your research shown that should be
valuable?

Y. Waldman: I think that's a great question. We've actually talked about this a lot. So, if a giant
disaster happened, let's just say 500-year event, whether it’s an earthquake or a
flood, most of the time, all services would stop. Even food coming in and out of
cities. And most of the time, cities can typically handle three days, and that's not
very much time. I mean, that's best-case scenario. Recently my hometown was
cut off by fire, and the thing that no one planned for was the banks all stopped
working because the communication lines somehow got affected by the fire, and
no one could get any money out. So, there may have been food on the shelves in
stores, but most of the time, people don't have enough cash to last them more
than a couple days. I don't know about you guys but I generally don't carry more
than a hundred bucks, which it seems like a lot. It's not going to feed your family
for very long. So, it's funny the things that people aren't prepared for.
Also, you'd like to think that hospitals are designed well. Sure, the standards say
that hospitals should function in a catastrophic event. I think they’re supposed to
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be designed to a 500-year event and run perfectly smoothly. Shockingly they
won't. Every giant event that's happened recently, there's been a disaster with
the hospitals. They've had to move people. They were taking preemie babies out
and down the ladders in Sandy. There's generally not enough stockpiling of
actual materials in the hospitals. People can't get into the hospitals because the
first floor is completely submerged. And honestly even if none of that
catastrophic stuff happens, the only thing that's designed to 500-year event is
typically the structure. So as soon as all the MEP goes down, you're screwed. So
that's probably going to happen at not even a 100-year event. It's like a 50-year
event. So, you're not really as safe as you think, and most of the time there's not
redundant power in most cities, even in America, so it's not.
J. Sawislak:

This is the positive vision.

Y. Waldman: I am very positive, I'm excited about these things, but you're not safe, that's the
thing.
B. Seamer:

So as the seismic engineer on stage, I'll take a stab at that question specifically,
Yana mentioned in her presentation that seismic building codes are built around
life safety. We saw that image of Christchurch, New Zealand, how big of an
earthquake should we plan for? We've set an earthquake size that we all design
around. Christchurch, New Zealand experienced that earthquake in their region,
and Christchurch, New Zealand designed their buildings very similarly to the way
we design buildings in cities here. As a structural engineer, I'll say that city
performed exactly as the building code intended. The life safety building code,
except for two collapses, everybody got out okay, but all of the buildings were
unusable after the earthquake and were ultimately needing to all be all torn
down.
I think a lot of the public is surprised to hear that our life safety building code will
result in a city that has to be rebuilt after a code level earthquake. Is that the
right level to design buildings’ to? All of us as citizens of the regions we live have
an influence on that. Right now, in California the state legislature is considering a
bill that would actually raise California's seismic safety code for all buildings
beyond life safety to be something that their calling “immediate occupancy” and
a lot of the engineering community is trying to, as you always do, find a way to
define that very specifically. But we all have a role to play in advocating to our
representatives if we don't think life safety is enough. I don't think it's a
definitive answer one way or the other. There are lots of ways to invest our
money as a society. Survivability of a large disaster may be enough, and is the
cost for an immediate occupancy standard. Is that the right uses of our resources
compared to other priorities that we might have?
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We were talking about business cases and I think although we don't have time to
go into all of the detail, but I'm sure Yana Waldman could have talked about the
181 Fremont Tower and how that business case is made on the return on
investment over a large time scale.
J. Sawislak:

I'm going to talk a little about this in the next presentation.

B. Seamer:

So, this is a great place to end. We'll take a short break. We'll reconvene at 3:15
for the next session
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SESSION 1.4

The Future Ahead – Issues, Challenges and Opportunities
Josh Sawislak
A threat can affect an asset or a system in a wrong way. In terms of vulnerability, think of it this
way: you've got a city that can get flooded, so a big rainstorm is a threat that floods the city.
Flooding is vulnerability. Pretty simple, right? Moving beyond that, a risk is threat times
vulnerability. It's bringing the two together. A risk is the potential for loss from a threat's point
of weakness, and it's essential that we understand that when we talk about a risk that we have
these different pieces of it.
How like dinosaurs? Sixty-six million years ago, a big asteroid decided that it wanted a Mexican
vacation, so it landed in the Yucatan Peninsula and went boom. Everything walking around on
the planet more massive than about 25 kilos perished from the Earth. Hence the end of
dinosaurs. Back to vulnerability: things can hit the Earth and cause bad things to happen. A threat
is when a big space rock goes boom into Mexico. It’s a very, very high impact. Of course, the last
time it happened at that scale was 66 million years ago. What’s the probability it will happen
again? We're going to call it low, but it's terrible nonetheless, and so we have to think about it
and understand those issues.
Does anyone know about the Carrington Event? It was a solar storm – electromagnetic
interference – and it happened in 1859, only 160 years ago, a little more recent than the
dinosaurs. A huge solar flare came popping out of the sun and fried everything on half the Earth.
Now, 160 years ago, we had computers... but a “computer” was a person who did math the hard
way, not a machine back then. So, the flare fried a lot of telegraph wires and a bunch of other
stuff, but the world didn't stop. What would happen today if every piece of electronic equipment
in half the world went away in a nanosecond? No money, no food, no transportation, no
infrastructure. Think about how you feel when your phone battery runs out, or you leave your
phone somewhere. Imagine if that happened to everybody in the world all at once. There was a
T.V. show about this, I think.
Every year, the World Economic Forum publishes a global risk report, and a whole bunch of
people from big companies and banks and financial firms and companies like ours, who are
members of the Forum and some brilliant people who work for the Forum, get together and
figure out what we think the most significant global risks are (Figure 82).
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Figure 82. World Economic Forum’s Global Risk Report
This is over 12 years, and on the left-hand side here, it's 2005, I think, and through 2017, 2018.
Look at the color change. At the right-hand side, it's getting greener. Those are the environmental
risks, things like climate change.
And, the upper-right hand corner of this next slide is high impact, high likelihood. Those are the
terrible things (Figure 83). There are eight things in that quadrant. Seven of them are directly or
indirectly related to climate change, and the eighth one is cyber. Remember, these are the top
corporate and political academic leaders in the world coming together and asking, "What are the
global risks that we are facing?”
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Figure 83. 2018 Global Risks Landscape
What this next chart shows is that all those risks are interconnected, and so when we talk about
risk and infrastructure, we have to understand the threats that we face (Figure 84). The
vulnerabilities that we have to create those risks, the likelihood of those risks, and how severe
the impacts will be. The dinosaur-killing asteroid is bad, but that doesn't happen very often.
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The Global Risks Interconnections Map 2018
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Figure 84. 2018 Global Risks Interconnections Map
The other question is, “What can we do about it?” I think there's been like five movies about
how we're going to send nuclear weapons out into space or land Bruce Willis on the thing and
blow it up.
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In a previous life, I was a continuity of government planner. What that means is that I can't talk
about my job like to anybody anywhere for the rest of my life, but what it means is that I woke
up every morning thinking about how we could run the United States Government if Washington,
D.C., were a big smoking hole. We thought about things like this. We thought about North Korea
launching missiles. We thought about the Russians, the Chinese. We thought about a guy
showing up with a dirty bomb in a backpack. We thought about all sorts of really awful stuff. We
also thought about hurricanes, tornadoes, and pandemics. And the reality of something like the
asteroid strike or aliens landing on Earth or any of these other things that we can all come up
with is, can we do anything about it?
Earlier someone asked a question about whether we are planning for a big earthquake. Yes,
we're preparing for a big one, and lots of stuff is being done. When the big quake comes, is
everything going to work correctly? No, and the reason is that we must balance risk and
resources. It's enterprise risk management. We have three choices. First, we can mitigate risk by
building somewhere else, building stronger, building more, or building something else.
Second, we can transfer that risk. We can insure against it, right? We can transfer that risk to
someone else through an insurance policy. There are lots of other ways to do risk transference.
We transfer a lot of significant disaster risk to the federal government because the federal
government becomes the insurer of last resort. All this money for Houston and Puerto Rico and
Florida and New York and Louisiana and all these other places and California for the fires: that's
the federal government support we need, actually taking that risk through transfer. A federal
program that fund recovery after the disaster does not reduce risk (at least for the current
disaster), they transfer it.
Lastly, we can accept the risk, and we need to take it in some way. We do this every day in our
lives. I ride a motorcycle, but I don't ride it every day. The reason I don't ride it every day is
because I don't ride it when it rains, and I don't ride it if I have anything to drink. I don't commute
on it. I ride it for fun. It is inherently dangerous. I always wear a helmet. I wear protective gear.
So, I am mitigating some of the risks.
I also transfer that risk because I have accident insurance and I have health insurance. If bad
things happen to me, you know, I've transferred some of that risk, and I've also accepted a bunch
of risks. I know it is inherently dangerous, and I've decided to ride a motorcycle anyway. We do
that in our lives. We have to look at these issues. We have to decide what risks we can live with.
We can't eliminate risk. We can only manage it.
In 2017, the U.S. had about $307 billion in damage from climate- and weather-related disasters.
Is California ready for a big earthquake? Because this is a fundamental question, right? Is it
perfectly prepared? It's better than it was, and it's certainly better than most places are. If you
look at what happened in Oregon and Washington during the Cascadia event, they're less
prepared. They're working on it, but the seismic preparation of those areas doesn’t keep me up
at night.
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Do you know what keeps me up at night on a seismic front? New Madrid, the fault line nobody
knows about, where the largest earthquake in the continental United States was reported. 1811
and 12. It was over December and January and February. And the problem is that almost no one
in the Midwest is building to a seismic standard. Nobody is preparing for this. Nobody
understands it. It hasn't happened in 150 years, but when it happens again, 10 states are going
to be affected. Literally, 100 million people are going to impacted by it. That's the thing that
keeps me up at night because they're not thinking about it.
As I close this presentation, I want to talk about a global research report on future infrastructure
that AECOM did. If you're interested, go to https://infrastructure.aecom.com to take a look at
the report, there’s some really interesting stuff in the report, and I'll talk about some of the topline things.
We went out and interviewed about 500 people who either owned, controlled, or use
infrastructure around the world. The single thing that everybody said - and if you've ever done
this kind of research, you know that 80% is everybody because you can't get 80% of people to
agree on anything - was that infrastructure is critical to the economy of the world, and nearly all
of the respondents do not believe that we are moving fast enough on building it. Infrastructure
is way behind where we need to be. If you'd like the global management consultancy’s
McKinsey’s number, I think it's $50 or $60 trillion required in infrastructure by 2040, though the
OECD has a number closer to a $100 billion.
We're at an inflection point, and infrastructure resilience is a piece that we are really worried
about, it’s the core part of our business at AECOM. The thing that I find fascinating when looking
at the survey data is that when we talked to the respondents about cyber risk, climate risk, and
natural disaster risk, they all agreed that the chances were enormous. They were less concerned
about climate risk because they knew what to do about it. They didn't know what to do about
the cyber threat, or they didn't understand it, and that lack of understanding was the thing that
was worrying them because they didn't know what to do. We have to follow the risk. As part of
the report, we wrote about five pieces. One on resilience. One on funding. One on innovation
skills and I think if you look at the reports, then you will believe you’re in the right place to have
a great career. There's lots of work to be done.
When I was in college – like a hundred years ago – if you wanted to know if you were going to
have work for your whole life, you became an electrical engineer, because of defense and
aerospace there would always be jobs for electrical engineers, but computer programming was
right on edge. People were getting there. Now, we've got nine-year-old girls learning how to
code, which is like the coolest thing in the world, and I'm going to do a shout out to Reshma
Saujani who founded Girls Who Code because she's doing amazing stuff. We're teaching
everybody how to do that, but not everybody understands risk and resilience. So, you're in the
right place.
Briefly, what we're proposing, what any economy has looked at. We've looked at the climate risk,
the physical risk, and the cyber risk. What we realized is these things are all connected. And you
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may say that the climate is not connected to an act of terrorism. And I will say yes, it is because
bad things happen when there are opportunities. We have to understand that vulnerability. If
you have a natural disaster, people who want to do bad things to you see a chance, right? You
are now vulnerable. There is a threat.
You've got to start early. You've got to understand the risk. You've got to do that. You've got to
accept, mitigate, or transfer the risk, and you've got to look for opportunities. You've got to
enhance and leverage the things that you do. And you have to start early. Don’t make resilience
an afterthought.

123

Yana Waldman
Growing Risk
Governments and organizations around the world are feeling constrained financially. While this
is not new to any region, each new burden reduces flexibility in how to manage budgets. Costs
to cope with growing populations, aging infrastructure, increasing natural disasters and
expanded operational obligations all take their toll on tax dollars.
As all of these risks increase, lenders are becoming more cautious, and borrowing requirements
are becoming stricter. In the summer of 2017 Moody’s, one of the four major credit rating
agencies started downgrading entities such as countries, municipalities and infrastructure
providers, for poor climate resilience planning (Figure 85). For the affected entities this has a
knock-on effect, further reducing the ability to borrow for the already much-needed adaption
projects that will reduce their risk exposure.
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Figure 85. Susceptibility to physical climate change of Moody’s-rated sovereigns
For the business of resilience, this was great news, however. It signals that the financial industry
is starting to consider resilience in credit ratings, which are typically the most potent drivers
behind risk management in development projects. It also creates enormous financial incentives
for municipalities to invest in resilience if they want to continue operation.
Ignoring the apparent effects of climate change is, fortunately, going out of style. Fitch, another
of the four major credit rating agencies, is now requiring that developers look at different
possible future downsides such as climate change, as part of getting a credit score. The figure on
the right shows an example on this, termed the Realistic Outside Cost. The analysis is primarily is
looking at the potential for climate change and how that can affect the business case for the
investment over whatever the term is set, typically 30 years
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The Cost of Inaction
Past trends indicate that our level of risk will indeed increase over the next thirty plus years. The
chart provides data to support that our disasters are getting worse and repairs costlier (Figure
86). The fact that the value of assets we've built has increased in recent decades multiplied times
the growing scale of the events, is exponentially impacting financial losses related to natural
hazards.
The Cost of Extreme Weather
On the Rise
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Figure 86. Cost of Extreme Weather
The only way to reduce exposure to these growing risks is to calculate and adequately prepare
for the future accurately. Without such efforts the costs will become unmanageable for even the
wealthiest economies, driving more people into poverty, decreasing GDPs and further reducing
the borrowing power of those nations.
The figure on the left shows an excerpt from The New York Times depicting the cost of natural
hazard events over the last couple of decades. The un-shaded areas in the top center represent
the three events that happened in the summer of 2017. Using data like this, ASCE (American
Society of Civil Engineers) has projected impacts of natural disasters in 2025 numbers to see an
effect on our economy. One of the most shocking values is the one indicating distributed costs
to US families at $3,400 a year. That is a hefty 6% of the US median annual household income of
around $56,000.
This information all indicates that we need to invest in resilience, so what prevents it? Why isn't
it just naturally happening based on the philosophy of supply and demand? It is common to invest
in other inevitable futures like old age, medical care, and educational needs – so why not climate
change resilience? Some of the key issues are explored in the following slides.
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We don't comprehend the value of risk mitigation
First, people don't value risk highly enough. It appears that people don't understand the statistics
behind natural hazards and also don’t know what the degree of risk exposure acceptable. People
also don’t often look at the risk scenario with perspective. Insurance providers look at what is
going to happen this year, and investors look at their 3-year turnaround - maybe the 5-year,
which still isn’t long enough. In this time period, it is statistically hard to see that there is revenue
potential or a business case for resilience measures. Since strapped government budgets lack
additional funding sources. It is, however, essential to include private sector investment.
Luckily there are a lot of groups that have done extensive research in this area and backed that
research up with on the ground data collection. FEMA states that for every dollar we spend on
resilience, we get a payback of $4 in unspent disaster relief money. The World Bank's estimated
number is on the order of $7 of return on $1 spent. The Overseas Development Institute states
an $8 return, the Catholic Charities is up at a $10 return. These are people who are really working
in natural disaster spending after events. The Stanford Business School says $15, which is pretty
high, but they include downtime in their estimate, which is critical to fully understanding the
value of resilience (Figure 87). There is a definite opportunity for return on investment for
resilience if you listen to the numbers.
This discounting may be based on poor understanding of the time horizon for risk. People seem
to look at hundred-year risk as something that has a 1% chance of occurrence at any point in
time. Super slim, right? Well, we know that it actually represents the 1% chance each year. In the
75-year lifecycle of your asset or yourself, that is quite high at over 50%. In an actual hundredyear timeframe, it's very likely that these events will occur, especially with the increased intensity
of storms that have happened in the last few decades.
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To accurately include these risk levels in our investment planning, we need to extend our time
horizons to a reasonable point in the future. We should also increase insurance, loan, and bond
terms to match asset life expectancies. Leading by example, DC Water has extended their bond
investment period to 100 years with the “Century Bond.” Infrastructure Bonds typically last 1015 years and don't usually extend anywhere near a hundred years, but they have created these
terms with the aid of Goldman Sachs and other infrastructure investment advisors. These Century
Bonds are allowing investors to consider risk exposure (and potential rewards) on a more realistic
cycle that aligns with the life expectancy of assets.
We fail to capture the value of resilience projects
If we can quantify the value of resilience, we should be able to capture this value to support
resilience investment. We need accessible transportation pathways, reliable electrical service,
safe housing, and operational businesses. We also need sufficient agricultural production,
irrigation, and clean drinking water. All of these essential services will be impacted by climate
change over the next 30 years, and people and businesses will be affected. The future value of
maintaining these services will be driven by economic theory, which shows a strong appetite for
premiums on essential needs. How much will businesses be willing to pay to maintain operation?
How much will residents pay for safe housing and utilities?
To quantify the revenue potential of a project, it is important to consider what resilience
measures can be put in place and what numeric value those resilience measures will bring back
to investors. A Business Case Analysis (BCA) can help identify unique funding sources best suited
for different project types and locations (Figure 88). A Value for Money (VFM) assessment can
help determine what scale of revenue is possible over the project lifecycle. An obvious source of
income comes from the increasing value of the land near the project, which is termed Land Value
Capture (LVC). Another related method is Tax Increment Financing (TIF), which utilizes increased
tax revenue from the higher property value over time. On Bill Financing charges customers,
owners, and residents for the resilience service provided. Additional value capture mechanisms
include: Community Benefit Districts (CBD), Availability Payments, Usage Payments (Tolling) and
Bonding.
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Step 2: Capture Resilience Value
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Figure 88. Quantify the Gains of Investment
An example of value capture analysis is the 2015 Reinvest program piloted by the Rockefeller
Foundation to look at potential funding streams for resilience projects in eight very vulnerable
cities across the US. Of those cities which are already underwater or going to be in the next
century, Norfolk VA, Miami Beach FL and San Francisco CA are all launching programs to
determine the business case for individual resilience projects. These cities are at the forefront of
the industry; San Francisco in collaboration with the Stanford Urban Resilience Initiative, just
released an extensive business case study for building a new sea wall around the city. Data from
the Reinvest research program showed how efforts like these in high-cost areas could be funded
through Land Value Capture and Community Benefit District dues, which work similar to HOA’s.
Building seawalls, installing pumping systems, dredging, raising land and hardening breakwaters
are all examples of resilience measures that increase the value of land.
We fail to leverage revenue potential to finance resilience projects
Leveraging all of the value seen as a result of resilient development is an excellent business case
for project financing but what is financing specifically? People often use "funding" and "financing"
interchangeably because they both sound like sources of money, but funding can be grants or
dollars allocated from a municipal budget. Financing needs to be paid back. The simple way that
we probably all understand this concept is that it's like financing a car loan or home mortgage.
Governments can directly fund things, but like all of us, when they have their credit ratings
reduced or are at their borrowing limits, they can't get any more financing.
When cities can't finance the resilience projects they desperately need, private developers can
borrow more money on their behalf. Financing resilience in this manner has multiple benefits in
addition to just creating additional borrowing capacity. It can provide funding for new
development and post-disaster response. It also can reallocate risk and performance incentives
away from municipalities that may struggle to manage additional projects. Using these
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innovative financing mechanisms on projects that have a strong business case can be beneficial
to all parties involved in the partnership.
One typical project finance model used to fund critical infrastructures such as transportation and
water is the Public Private Partnership (PPP or P3). This scenario can also be used to provide
financing to resilience projects. While many versions exist, the classic model includes private
responsibility for Design, Build, Finance, Operation and Maintenance (DBFOM) services. In
exchange for taking out the loans, taking on the risk and fronting other material assets, these
private developers want to be compensated. To demonstrate the Return on Investment
potential, governments need to leverage value capture mechanisms such as on-bill financing and
Community Benefit District fees. Developers need to take a long-range perspective in their
planning models and adopt fees to the changing market.
One excellent example of these methods is the Long Beach Civic Center, which was deemed
seismically unsafe, and was going to be quite costly to retrofit to a safe standard (Figure 89). The
City and its advisors structured a Public Private Partnership (P3) deal where they were able to
reconstruct the building to LEED Gold standards completely. It has all the bells and whistles, and
everything is funded through the development of the remaining property into residential and
commercial space. There was even enough improved efficiency to add a public park on the site.
Rethinking projects can have huge returns and can produce the revenue streams we need to pay
for resilience investments.
Step 3: FinanceResilience Efforts
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Gunnar Hand
Over the last about two years, SOM has been generous enough to allow me to do some research
around the idea of a regenerative city based on the principles of regenerative design. Over the
last few years, this research has started to change the way we as a firm think about our projects.
We began this research within the City Design Practice (CDP), and so our thinking is founded in
our nine CDP principles, which to be honest with you, were nothing more than marketing
verbiage. And this work has even begun to change our thinking about these 10 principles (Figure
90). They started as nine, and we realized that none of our principles talked about people, or the
history of a place directly and so we added “Heritage” recently (Figure 91), and as our thinking
has shifted, so has the terminology. The economy has become Equity, Nutrition instead of Food
and Access over Mobility all as our perspectives have shifted both over time and through this
work.
WHAT IS A REGENERATIVE CITY?

Livability

Regenerative

Equity
Ecology
Nutrition

re·gen ·er·a ·tive
adjective
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Figure 90. RegenCities – 10 principles
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HERITAGE

A Regenerative
City leverages a
community's
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Figure 91. 10th Principle - Heritage
We intentionally founded this research on the premise that if we merely sustain life in the status
quo for future generations, we're not doing a good job. And that's the essence of the definition
of sustainability. We've made enough mistakes, either intentionally or unintentionally,
throughout our history in the built environment that we need to do more than becoming
sustainable. We need to heal as we grow, or potentially, as in the case of a place like Detroit,
improve as we shrink. We need to fix the structural issues that have been created from past
decisions. Many of our systems and processes are very linear in our society, and we need to find
a way to make them positive reinforcements or virtuous cycles?
And this research is still ongoing. We don't have all the answers. We're still in the middle of the
defining what a regenerative city is. Your input is much appreciated if you have any thoughts
because we're continually trying to challenge ourselves to think differently about this as well. So,
I'm just going to run through these principles quickly.
Livability for us means that you can always do better (Figure 92). Equity is a transformational idea
that goes deeper than just economic development (Figure 93). For instance, not everyone in
society begins at the same fair and equitable place. So, how do we start to change that dynamic?
Nutrition is not just about providing food but addressing hunger. It's about creating the right type
of opportunity to access healthy, nutritious foods. There's a lot of foods deserts, for instance, in
Los Angeles County.
Regarding Access, how do we make our cities more open and accessible to opportunity? Not just
for people to move around. The next principle is Waste (Figure 94). How do we transform our
concept of waste into a resource? Resiliency is a big idea, but I think it requires a very granular
level of detail. It probably should be more granular than not (Figure 95). So, I show this grand
move that is a big, sweeping arm that stops storm surges from coming in, but we must also work
directly with neighborhoods on small scale interventions. For Energy and Water (Figure 96 and
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97), we need to create systems where we're producing more than we consume, where we're
cleaning more water than we use, but we're doing it from a place that sort of leverages both
these cultural assets, celebrates them, and ideally creates new ones.
LIVABILITY

A Regenerative
City takes every
opportunity to
improve itself
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Figure 92. Livability

EQUITY

A Regenerative
City facilitates
inclusive prosperity
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Figure 93. Equity
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WASTE

A Regenerative
City is a closed
loop system
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Figure 94. Waste

RESILIENCY

A Regenerative
City is responsive

RegenCities
SKIDMORE,OWINGS & MERRILL LLP

Figure 95. Resiliency
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ENERGY

A Regenerative
City produces more
energy than
it consumes
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Figure 96. Energy
WATER

A Regenerative
City cleans more
water than it
consumes
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Figure 97. Water
Online we have a video series that we've developed: www.som.com/regencities. It goes over
three of our 10 principles. There's a little bit of intro, and then there's one that I'm particularly
proud of, which has led to a seed project that we're doing in South Central Los Angeles. So, check
them out to find out more about our thinking.
So, how do we design a regenerative city? I would say after the last couple of presentations, the
better question is, “How do we build a regenerative city?” We can design a lot of stuff, but if we
don't have the money or the will to do it, what's the point? Yes, it is important to capture people's
imagination, but again, it's How do we build this thing?”
Online we have a video series that we've developed: www.som.com/regencities. It goes over
three of our ten principles. There's a little bit of intro, and then there's one that I'm particularly
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proud of, which has led to a seed project that we're doing in South Central Los Angeles. So, check
them out to find out more about our thinking. So, how do we design a regenerative city? I would
say after the last couple of presentations, the better question is, “how do we build a regenerative
city?” We can design a lot of stuff, but if we don't have the money or the will to do it, what's the
point? Yes, it is important to capture people's imagination, but again, it's “how do we build this
thing?”
As resources are limited and the issues so complicated, it's really about identifying that catalytic
project that will transform how people think and act on their environment. I think we have to
start figuring out what these small, strategic interventions are. Too many people want to build
that big project or fix the whole thing at once, and it requires us to pilot things - to figure out
what works before we replicate it across an entire metropolitan region. And this is where Smart
Cities can play a critical role; if we have the right data in real-time, we can test these pilots for
efficacy, and then turn them into permanent solutions more rapidly.
It is essential that we learn how to measure success. And we have a lot more tools than we used
to. The one thing we have more of now than we did in the past is data. There's a lot of big, open
data out there, and I would argue there's not a lot of people who know what to do with it. It's an
art to mine all of that information and synthesize it into insights. While there are experts who
can do it, too often, we're just trying to produce data.
Now, anybody who has been alive in the last few decades could have pointed to South Central
Los Angeles and said, "That's an area in need." But we wanted to dig a little deeper and do our
homework to find the correlations of data in that community. So, we applied what we call our
health topography methodology to the region to explore the associations between the built,
natural, infrastructure, socioeconomic and cultural layers (Figure 98).
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Figure 98. Health Topography Methodology
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What we found as we started to dive in a little bit more is that South Central Los Angeles is
necessarily a story of a Rust Belt city. What's interesting, however, is that it's in the middle of
one of the most prosperous counties in America. It is right in the middle of downtown Los
Angeles, one of the largest seaports in the world and this hemisphere's largest airport. So, there's
plenty of opportunities adjacent to South Central, but there's just a lack of access to it.
And so, how do we create a new economic development model to create this virtuous cycle of
job creation and grassroots economic development in South Central? There's a lot of hustle going
on in South Central; there's a lot of energy, but they have an unequal footing in which they're
starting from. So, our thought really was focusing in on entrepreneurship (Figure 99).
REMAKE LA SEED PROJECT

RegenCities
SKIDMORE,OWINGS & MERRILL LLP

Figure 99. South LA Economic Regeneration
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 1.4.
Presenters:
Moderator:

Josh Sawislak, Yana Waldman, Gunnar Hand.
Bryan Seamer.

B. Seamer:

What advice would the panelists give to the faculty administrators of one
the top, if not the top, colleges of architecture and environmental design
in the west, in planning for the future of education around? We will start
with Yana Waldman.

Y. Waldman:

I think it goes back to what we were talking about earlier: to really spread
across all disciplines. Make sure that your education programs are
multidisciplinary, and I think that the team here is doing a really good job
of that. Resilience, in general, is a crosscutting type of discipline. It's not
just some type of pure electrical engineering or pure business topic.
Resilience looks at all these different pieces: it looks at people, it looks at
physical assets, it looks at money, it looks at the future, it looks at data,
and it's just a great subject.

J. Sawislak:

It's an interesting time. There's a whole bunch of institutions around the
country and around the world that are staking out this space. Folks at
Delft, in the Netherlands, have been looking at water substance, (you
know, water was invented?). And, Florida International University in
Miami is looking at resilience in a way that nobody else is, in a really cool
way. Northeastern, in Boston, is looking at the digital side of resilience.
There are all sorts of people staking out the topic. You have an
opportunity here to take a piece of this, and I think what Yana was saying
about looking at it holistically is important because I don't see anybody,
right now, really looking across disciplines. They're all kind of picking their
specialty, they're trying to find their niche in this, and there is an
opportunity to be the bellybutton of all these things, that brings it all
together. So, I think we have an opportunity here to advance the
conversation.

G. Hand:

I think I would double down on the interdisciplinary idea. I've been doing
a lot of work, recently, for people who are from Europe and in Europe.
When you go to school, it's all the same thing when you begin: you're not
an architect, you're a planner, you're basically a built environmentalist. I
137

think you have a lot of roots in that in this department and in this school.
There’s an opportunity in that. I went to school as a planner, and I've
been spending my entire career trying to piece all the different design
professions together because, essentially, we have the same ideals. But,
we're not moving in the same direction because we're silent, and
specialization is a very American approach to things. So, I think
interdisciplinary is key. I'll also double down on equity. I think it's the
issue of our time. I think it's reflected a lot in the resilience work. The
most vulnerable are the people who can't do anything about this, quite
frankly, and, I think that's a critical part of what we need to address.
J. Sawislak:

Earlier there was a question in the first session about these resilience
issues, these types of issues are not relevant to poor people. I want to say
one thing about that: They are very relevant. Or, in fact, they're more
relevant to poor people than, pretty much, anybody else. But, they're not
as salient, and I think it's important to understand that they don't see the
problem because it's beyond the horizon of, "I got to get my kids set for
the day. I got to get them to school and then work three jobs." We have
to help them get there, because it is relevant to them, because they are
most affected by these dangers.

B. Seamer:

Thank you all, this is really aspirational stuff, and Yana, I think you are
spot on with the need of the educational environment to create a bridge
between the disciplines now, to learn to speak to each other, so that we
can be more meaningful and engage professionals like what Gunnar talks
about in some of the European climate. I would say they finance some
things in a way that is also very different than the way we finance some
things, which is a massive constraint. We need to find the business
models that are working. I was a real estate developer before I worked
for AECOM, and as we start to see those TOD’s in metro districts form,
we start to load them and load them and load them to the point of
breaking as well in financial systems. I'm excited about what they can do,
and I worry about what we think they can do.
But, the reality is that the demand on infrastructure is huge, and I think
the stress, and what I'd like to hear from you, and I think that what
educators need to consider are the massive trade-off's, the conversations
you're having with clients in Bakersfield to say, "Maybe we can't do some
of these connectivities, because you've got a bridge that has to be
redesigned and maybe the bridge can't have some of the aesthetic
components that you thought it could. Because, not only does it have to
be redesigned, but we want it to be resilient for twice the lifecycle that
we used to think it did."
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I think that hopefully there are synergies, where we're making better
design decisions that create resiliency without extra cost. But, that's
always the case, and there isn't always another economic vehicle where
we could fund things. Because, there's a certain amount of dollars in the
system unless you truly drive growth. So, I'd like to hear a little bit more
about the brutally hard discussions you have with clients and some of the
choices that they've made around resiliency.
Y. Waldman:

Let’s start on the subject of how to solve designing. My other hat that I
wear is efficiency and that's because in construction - I'm talking to a
bunch of people who probably already know this - we waste forty to fifty
percent of our money. That's insane. What are we doing wrong? We're so
behind the manufacturing industry, and there are some groups that have
put out theories around those sorts of big push for LEAN construction.
But, that is also about multidisciplinary teams working together, from the
beginning, to reduce waste, and I think that data - I want to plug that
again: If there is something Cal Poly is going to really push as its thing,
we're so close to Silicon Valley, it should be data. I mean, you're close to
the mecca of it, you should try to use it better. Schools are a great place
to explore all that stuff that we don't know what to do with because
there's so much out there, and we don't know what to do with it. I
wanted to note that about the waste and the data.

G. Hand:

I'd answer that question by bringing up a topic that I'm working on right
now. I actually just moved back to Kansas City, Missouri, which is my
hometown, because we won a contract to build a new airport with ARUP.
And one of the things that we're battling right now is to consider that it's
more than an airport. It's really an airport in a parking garage, and to pay
for that project, they want to use parking bonds. So, they're trying to
build sixty-five hundred, and this is a lot for Kansas City, Missouri, a sixtyfive hundred space parking garage when they already have fifteen
thousand parking spaces throughout the side of the airport. But, for
them, that's how they're going to pay back these bonds to make the thing
happen in general.
So, I'm struggling with them, trying to say that this is a double-whammy
that's about to happen. Not only is the car ownership model
transforming, and we're not looking at it, you can't tell me that the
impact of Uber and Lyft, even in a place like Kansas City, was what it is
today two years ago. The radio transportation technology is changing so
fast that nobody can predict what's going on, and they’re going to
overbuild a parking structure that they’re not even going to use. So, what
we're trying to do is create a traffic model that reflects that. That sort of
coaches them away from that. Not to mention that it's like, the way its
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configured, you don't drive up to the terminal, you drive up to the
garage.
There's a lot of people that idea back. But, what they always say is, "Well
this is Kansas City," and it's like, "Guys, I've just been working in LA for
decades. You can't tell me that… LA has already transformed in a way, if
you think about it." You know, we're behind the curve.
J. Sawislak:

There are a lot of conversations, and there are savvy clients, and there
are clients who haven't gotten there yet. There are very few clients who
are ignorant of these things and that wasn't true five years ago. So, I
think we're starting to turn that corner. We have a client in Australia, a
big real estate development company. They were doing a lot of work
around resilience, and then they went to their insurer. They were doing
all of this stuff around resilience because it made good business sense to
them. They had done business cases, and then they went to their insurer
and they said, "Look, we're spending all this money on all of this cool
stuff, so give us a better rate." And the insurance company said, "Okay.
We'll do that." Now, the discount that they got paid back did not cover all
that capital investment. But, that was money that they captured that
they weren't even planning on when they first did their analysis. We're
starting to see this relationship happen.
Yana Waldman spoke about what the rating agencies are doing, the
financial stability board created something called the Taskforce on
Climate-related Financial Disclosures. It set a set of recommendations
around how companies can disclose climate risk in a financial setting, and
these were both the banks and the investors, and the generators of this
data, the mining companies. They all got together, and they came up with
this, and, again, it goes back to that I showed about where are the risks
that people are worried about. It's not mandatory, but people are
starting to ask these questions.
We're seeing that. We're seeing it in the Triple Bottom Line, we're seeing
it in ESG policies and companies. We're seeing letters from people like
BlackRock Investment, that are going out to companies saying, "If you
want to get our money, and by the way we have more money than
anybody else in the world, you need to have a social policy in your ESG
policies. Not just an environmental piece or governments piece, you have
to be holistic in this." CalPERS, a whole bunch of the Norwegians, the
Australian Superannuation Fund. All of these are our biggest institutional
investors, and they are starting to look at both the physical risk of climate
and the transactional risk, transformational risks. What gets left on the
table?
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The cost of carbon. I mean, lots of political statements are going around
about this, but here's the deal: companies like Shell, they're an oil
company and there's a guy, in Houston, at Shell whose title is Senior Vice
President for Energy Transformation. They're thinking about the future.
So, we're going there, it’s going to happen, as there is a cost to these
things, the rating agencies, the markets, and that's going to drive it.
Because, when it affects your rating, your equity as a company, or your
ability to borrow money, that ability to borrow money is going to affect
the companies and the communities. That's something that is not just
nice to do; you have to do it. Any other questions from the audience?
W. Siembieda:

There's been a lot said about information and gathering information
using different ways. But, in resilience, every city or every community
doesn't need to be comprehensive in their information. They need to give
the information that is important to their particular risk or their particular
threat. So, how do you work with a client that can model or mold the
notion of, "What is the information you need?" Certainly, in areas where
there isn't an earthquake threat, you're not going to have them conduct
earthquake studies - they shouldn't do earthquake studies. It's moving
away from the checklist approach, rather to, "What do you really need to
know to be more resilient against this kind of threat or vulnerability that
you understand or even, you know is going to happen, but don't
understand well?" If you could, please discuss that a little bit: how do
you, basically, narrow the conversation about what type of resiliency
discussion or information you build, and does the city council person
need to understand the fragility curve in that particular way, even though
the engineer is not quite sure if they estimated right?

J. Sawislak:

There are two things. You’ve got to understand what the risk is. Part of
that is understanding what the threat is, part of it is the vulnerability and
the thing that you want to deliver, what your mission essential function
is. The military talks about mission assurance: "Can I deliver the thing that
I am supposed to do?" So, you have to figure out what that is, and cities
are pretty good at knowing what they do, right? What is critical and what
is less critical? What is the time objective to be able to do that? How long
can you go without doing it? But, we have to figure out what you’re
trying to be resilient to, because there's lots of people out there selling
solutions in search of a problem.
We used to have this in the light rail market twenty-five years ago,
twenty years ago. Everybody said, "We need a light rail." "Well, why do
you need a light rail?" "Well because we don't have it." You don't need a
light rail because you don't have it. Solve the specific transportation
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problem, and you have to understand what that problem is before you
can find the solution. Same thing with resilience: you have to do that and
then you've got to make the risk decision about, "How much am I going
to buy, how much am I willing to accept, and is there another way I can
transfer it?" And, we haven't even talked about parametric insurance and
a whole bunch of other things related to shifting risks. But, what the
politicians need to know is that they can explain it to their constituents,
so they need to get into the curve. They need to understand that
something bad can happen and how they're prepared to address that.
Because, a politician is worried about is blame. You get it. If something
bad happens on their watch, they don't get re-elected. Lots of politicians
are focused on all these good things they can do for people. But, in the
end, if they don't get reelected, they’re not doing it, and so we have to be
able to show them that this is a valuable thing to do and that they can sell
it to their constituents.
Y. Waldman:

That was great. I really like what you said. My thoughts on that are very
project specific because I think this project really captures your question
very well. We were working for Aon, which is a reinsurance company, for
those of you don't know. What they wanted was a tool, and I'm sort of a
tool person, that looked at huge insurance portfolios, right? From all
sorts of clients. Some of the clients were, for example one of the clients
was the State of Hawaii and then another client was Ford Motors. So, just
to give you a scale of different types of projects and a huge amount in
between. The tool was supposed to just look at all assets and understand
their vulnerability and what they should prepare for. We just use GIS
locating to see which ones are susceptible to climate change, which are
susceptible to earthquakes, and it's just a very high-level tool. It does get
into the nitty gritty, but it links to other factors like the year’s things are
built, and you can start seeing vulnerability.
Obviously, every site should receive a very specific risk assessment. But
when you're looking at something from a high level to try to make
decisions, tools like this help, and that was obviously a data-driven
solution.

G. Hand:

I would say it's maybe a step towards the general. One of the exercises
that we've been doing with clients a lot is starting with a conversation
about what their values are, both internally, within a city, also externally,
with their community. I think if we can identify the community values,
then we can start having a conversation like I mentioned earlier, which is,
"Okay, we know the value. But, how do we measure that value?" "Okay,
we want to measure it this way, and do we have that data? If not, how do
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we obtain it? Does someone else own it and has created it? Or do we
need to create something that gathers that type of data?" And I think
that, then, carries us down to a conversation about data-driven decisionmaking, which I think comes down to leadership. In almost anything,
leadership makes a big difference.
B. Seamer:

We keep touching on leadership, on the politicians. Let me share a
thought and get your reaction. We live in an increasingly divided political
climate that touches almost everything we do, and it clearly touches
resilience and planning for a resilient future. Is it in the best interest of all
of us, as a society, to try to steer the conversation into an apolitical
space? Or is it inevitable that we have to confront these things as a
society and get over these major societal divides we're facing right now?
We're going to start with Josh Sawislak, based on his White House
experience.

J. Sawislak:

This is a big issue, and so one of the things we did during Hurricane Sandy
was we said, "We're going to deal with the Super Storm Sandy recovery,
not fighting the climate mitigation, but right here. We're going to deal
with the recovery and the adaptation piece, and if you want to believe
that climate change is caused by sheep or aliens or whatever, that's
great. I'm going to let you go do that, and I'm going to stay over here with
Nobel laureates." But, not have that fight, which allowed everybody to
stay in the room. Resilience shouldn't be a partisan issue. Now, it's
become a partisan issue in part because we are very partisan, and we had
this problem in the White House. So, we did everything by executive
order and pretty much everything I worked on, in the White House, got
overturned.
But we have a task force that had Democrats and Republicans, state,
local, tribal task force and the Republican mayor of Greensburg, Kansas,
encountered that level by a F5 tornado, and it rebuilt itself, reinvented
itself as a green city. Everything was LEED, and they had all this cool stuff
going on, and they basically went from being this town that nobody has
ever heard of, to this really cool town that everybody wanted to see. Bob
Dickson was the mayor of Greensburg, and he said, "Josh, this isn't a red
issue, it’s not a blue issue, it's a red, white and blue issue." The reality is,
we have to change the conversation and one way that we can help do
that is to start talking about the economic piece.
Because, when you start talking about creating jobs, just talking about
renewable energy for a second. There seventy-five thousand direct and
indirect coal jobs in the United States, more people work in bowling
alleys and nail salons than work in a coal industry. There are several
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hundred-thousand green jobs, and you know what you need in a word, to
do renewable energy? You need plumbers, electricians, factory workers,
these are great jobs, you can't export them. Yeah, you can build a solar
panel somewhere else, but you can't install them in the United States
with people from China.
We have to start talking about the economic piece of this, and we need
to talk about the importance of resilience to people and their families
and their kids and their kids.
Y. Waldman:

After the election, I remember someone came up to me and said, "Oh,
well now you have job security for life." And I was like, "What do you
mean?" And I realized what they were saying was that, if mitigation and
adaptation are two different things, and if we're going to throw
mitigation by the wayside and pull out of the Paris agreement, that just
means we have to do more on that adaptation side, and I don't see that
as a polarized issue at all. If you say it's a red, white and blue issue. It's
happening. For the most part when we are paying for these
investments, we are doing resilience; we may not be doing reduction in
carbon as much as we should, but that's not really the topic at hand at
the moment. What happens, happens. We're still going to continue to
adapt.
So, I think it's a "We're all in this together" kind of thing, and I'm actually
really glad of that because less fights. It's great.

Audience:

Thanks. Josh, you did a nice job of laying the scenery, just describing the
difference between vulnerabilities and risks and threats.
I wanted to tease that a little bit, one thing that's been helpful for me to
think about is vulnerability as a function of adaptive capacity and
exposure as well sensitivity. For example, how sensitive is your landing
state to the threat, and how exposed are you within that? What is the
adaptive capacity of your community and your resources? I'm wondering
how we can really integrate those different components to think,
broadly, about design solutions that help us gather information to gather
design solutions that get built.

J. Sawislak:

Yeah, that's literally the point. It's not as simple as three things, and you
do the math and there's a magic number. It is complicated and there are
things that affect it, like the adaptive capacity. You can certainly create
things that are better. It's like if you're trying to get into shape: different
people are going to get in shape in different ways and use different
methods of equipment and all these things. But, the general thing is, the
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more you exercise, the better shape you're going to be in. So, that's a
broad thing. But, as you get into tweaking it, you can improve that.
There are a lot of co-benefit issues, ecosystem service benefits, a whole
bunch of other things they could integrate. I think it's really important
that as we start to have that conversation, we look at questions like,
"How do we maximize?" And if you go to the resilience thing that we
wrote for the DAVOS conference infrastructure report, one of the things
that we said is, "Leverage our investment and enhance it," because you
get all these co-benefits for very little marginal cost.
B. Seamer:

Any questions from the audience?

Audience:

One of the things that we were looking at when we set standards is the
impact of when it does fail. The impact is either on the natural systems or
the survivors. To think of Houston, there's a hundred thousand survivor
families that have to carry on their lives. Yet, when we're issuing
government contracts or setting standards, we pick a threshold we want
to be assigned to, because we can afford it. But then it fails and we
basically externalize the cost on the survivors, and if we were to change
that, if we were to say, for example, I'm from Washington state where we
have a four-billion-dollar culvert issue where they have to replace them
in light of climate change, and one of the places the culverts fail is for
salmon habitat.
So, one of the ideas that came up was this: let's say we took ninehundred million dollars’ worth of culverts and over the next three years,
we spent another hundred million dollars maintaining them, so that's a
billion dollars. Would anybody come up to own that risk instead of
pushing it to the salmon or the survivors? If you're doing a public-private
financing, would that be affected? Or would it not? And would it change
the way we design the infrastructure that we designed now? Because,
your team is going to own the risk rather than transfer it.

J. Sawislak:

This is a really important point, and it's a risk piece of P3’s and Yana
talked a little bit about P3’s. But, talking about risk. I used to say there's
only two reasons you deal with other P3’s partnership. If you don't have
the money, which is, you know the developer role. Or, someone can
manage the risk better than you can, and you want to transfer that risk. I
can't tell you if that project makes sense, because I have to look at the
numbers, but, there are lots of situations where you can transfer that
risk: insurance.
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The federal government is in the insurance business which makes
absolutely no sense. There's a political reason for it, and I don't have time
to explain it. But, even the folks at FEMA understand that they can't
manage the same weight that Aon or Swiss Re or Munich Re, because
when they take in the money that you pay in your premium, they just
throw it in the treasury. Right?
The insurance companies basically sell that risk to hedge fund managers
because it's non-correlated with the worth of the premium, they make a
great return so they can afford to do it. So, there's a transfer in the ability
to manage that risk and to capitalize on it. Looking at how you can best
push your risk out to someone who manages it better is a great financial
strategy.
Y. Waldman:

Josh Sawislak just talked about why the public parts of the Public part of
the PPP would want to do it. But, I don't know if that really went into why
the private party would be interested in that system. So, I think that the
most important question to consider is, "Is there any benefit to that?" Or,
"Why would a third party want to get involved?" And, I think that there
are possible reasons. I mean, maybe there's an increase in value, say, in
the fish industry. Because if possible, you have to run the numbers. But, if
all salmon died, for example.
Look at the revenue and consider the public parties’ or the private
parties' perspective because often, people just want to transfer risks, but
there really is no interest. No one is going to want to be involved. There's
no interest, and that's actually why a lot of PPP’s are failing in third world
developing countries. Because, people are actually leaving them before
their contracts are up because they just go upside down and walk away.

B. Seamer:

I'll ask one question. We're a room full of future practitioners, and we
have a lot of current practitioners. We also have a lot of people who are
teaching future practitioners. We all get back to our offices or our
classrooms on Monday. What's one thing we can do to make it an
impact? How do we start making it - how can those of us who aren't
already equally involved take the first step?

G. Hand:

I mentioned a couple of nuggets that I got when I was in college, is about
ninety-nine percent of the work that we do is being there. It's great to
learn in the classrooms, it's great to understand something in theory,
acknowledging principles and take that knowledge and applying it in
places, but it also takes effort on your part. I think a lot of the work that I
do in city planning is as a consultant; and you get paid. If you go into the
public sector, you do it because you want to be a public servant. I've
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actually spent half of my career in the public-sector side; the first half of
my career in the public-sector side. I think, again, part of that is, you have
to go to that community meeting. You have to apply yourself to go into
that city council person's room. You have to make that effort to make
that change.
I think a lot of times, we try to create something on our own and hope
that it becomes a conductor of some day. But, you know, half the battle
is just showing up.
J. Sawislak:

This has nothing to do with resilience or any of the stuff we're talking
about. But, my advice to you is, "Do what you love. Do what interests
you. Find something that you like and do it." Because, you're going to do
a much better job at something you like than at something you don't like.
Work with really great people. Forget the company, I don't care if we're
all great companies. It's the people. In the end, it really comes down to:
You work with cool people who are supportive, and help you, and are
there for you. Or, do you work with people who are off trying to do their
own thing and are not interested at all? And the last piece is to have fun.

Y. Waldman:

I definitely agree with both Josh and Gunnar. I would add to it that you
have to never settle and keep pushing the boundaries. Like, I thought the
idea of-- maybe I've seen it before, something like the food skyscraper?
Sure, if they're not ready for it today, maybe they will be in ten years, and
maybe they never will be. But, we have to throw a lot of really good ideas
out there. If we hadn't, we wouldn't have cars, we wouldn't have
airplanes, we wouldn't have anything we have today. So, you know, I
think people in this space are responsible for creating tomorrow and
creating invention and doing that. So, you have to be that person,
otherwise you're just a little drone that's sitting there following the rules,
which is boring for you.

G. Hand:

Let me just add one more thing. I think, for me, I initially started in the
public sector and made my way over to the private sector. I'm actually
thinking about going back into the public sector someday. I think that
balance is really, really important. That you understand what it is from
both sides of the table. So many times, I see the public sector pointing
their fingers at the private sector and going, "Ah, those guys just want
money." And on the other side, I've seen so many people in the private
sector who've only experienced the private sector and look at the public
sector and say, "These guys don't know anything." Now that's partially
true. But, I think there's that conversation that's not being had. There's
just a lack of understanding amongst what you're trying to do from either
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side. We have built an adversarial society. It's important to get a wealth
of experience in your career.
You know, I spent a lot of time, since I worked for LA County, and I didn't
feel like that work was feeding my soul. So, I did a whole bunch of work
outside of LA County, working with neighborhood councils, always
thinking, one day, I'll finally find that job that I can get paid to do what I
love. So, keep pushing, because you'll find it.
W. Siembieda:

I'd like to push the state-of-the-art definition. How would you define
state of the art right now? Is it maturing? Does it mean something else?
Or, where is it going to be three years from now?

J. Sawislak:

I think we're encroaching an inflection point. I don't think we're there,
yet. I think pieces of it are there, but I think we're on the cusp of a
disruptive change in how risk is priced in financial markets, and I think
that's going to affect, just massively, this whole discussion. You heard it
here first.

Y. Waldman:

I think we're in an amazing time, honestly. I think five years ago; these
conversations weren't even being had. I mean, people were talking about
sustainability, and that started, what, fifteen years ago? Twenty years
ago? That was sort of the beginning of the conversation, and now it's
blossomed into something new. It used to be that you had to convince
someone to do resilience, and now even the people that were the
furthest away from you on the spectrum don't really need convincing.
They just want you to show them the money. But, they're already
convinced other than that, which I see as being over the hurdle. Like,
okay, we're signing contracts now. So, yes, I think things will get better.
But, I kind of think we've gotten over the worst of it.

B. Seamer:

I agree with that as well. It is a really interesting moment, and I say that
because we're naturally so reactive. As a seismic engineer, the whole
history of seismic engineering is based on the fact that a huge earthquake
devastates a major city, and then we write a building code to try to
prevent that earthquake from wrecking another major city. This happens
repeatedly. Every twenty or thirty years, another big earthquake changes
everything we know about seismic design, and the building codes adapt
from that past earthquake. Right now, it's been almost 25 years since
we've had a significant earthquake in California. There are not one, but
two significant bills going that through the state legislature that would
transform the way we design buildings for earthquakes to a much higher
point of resilience, that set the precedent for our representatives acting
as the voice of people of California, seeing that we need to act outside of
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a devastating earthquake in recent memory. This is a moment where
there is a tremendous amount of momentum towards resilient design.
Really, all over the country, but that one example of California is my point
of evidence that we're in a special moment right now.
J. Sawislak:

And yet, there’s the uptake on earthquake insurance in California
coverage, is still about fifteen percent.

B. Seamer:

I have not said that these laws will actually pass, but they're talking about
it. With that, we're going to wrap up our afternoon session.

149

SESSIONS: DAY TWO
CHAPTER 3
SESSION 2.1

Work Examples – New Thinking for Big Projects
Laurie Johnson – Working at the Confluence of Natural Hazards and
Land Use Planning
I want to show you a bit of my journey in actually owning my profession as an urban planner. I
often call myself an accidental planner. I started my undergraduate studies in geophysics in 1982.
I was interested in oil exploration. With time, I became much more interested in natural hazards,
as I started learning about seismology and other earth processes. And, by the time I finished my
bachelors, I was more interested in engineering geology.
I had hoped to do a masters in that, and there was some competition between my geophysics
department and the geology department that was going to make me have to make up many
hours of coursework, and I was very frustrated by that. So, I asked the urban planning
department, and they said, “Sure. If you take the requisite hours of urban planning, you can keep
studying engineering geology, too.” That's sort of how I got into urban planning, so not
intentionally.
But within the first week that I was there, the head of the Texas A&M University Urban Planning
Department said you need to go up to the top of the architecture building, So, I went up there,
and there was a room right next to a big air conditioning unit. I was terrified actually. There was
a guy up there, who turned out to be one of the leading professors in Natural Hazard Mitigation
in Urban Planning, Dr. Phil Burke.
Phil had just finished his Ph.D. and was doing some research about setting up what became the
Hazards Research and Recovery Center at Texas A&M University. He handed me a stack of books
and one of them was this book: Land Use Planning after Earthquakes. It looked at how land use
planning was incorporated into the rebuilding processes after the Alaska Earthquake of 1964,
and the San Fernando Earthquake in 1971, and a whole bunch of other events.
I wrote to the study authors in California and I said “I want to come work for you,” and eventually
I did, with much persuasion. I spent the first seven years of my career working with them, and by
that point, I had become an urban planner. Shortly after I got out of school, there was the second
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book that was probably most influential in my life: The Control of Nature, by John McPhee. Has
anybody ever read it? You should. David Waggonner's presentations about the Mississippi
River—the river is covered in this book. It's basically about man's attempt to control nature and
how, usually, we fail. It had a very profound effect on me.
My career has progressed in these three areas of specialty (Figure 100). I'll show some projects
that represent each area. A lot of my early career work was in natural hazards mitigation. Then,
there is a whole lot of stuff that's more in the engineering world, about modeling and disaster
investigations, forensics, and scenarios, and loss estimation, and then, finally, the planning and
management of post-disaster recovery. Resilience wasn’t a term used much when I was starting,
but all these areas of specialty feed into my overall interest in helping to make communities more
resilient to disasters and changing climates.

Figure 100. The academic training and areas of specialty that define Johnson’s work in
community resilience and risk management
For those who are familiar with the disaster management cycle of preparedness, mitigation
response and recovery, my career has indeed spanned all of those. But this is also the way that I
think about community resilience. Each of these specialties is indeed a lens and a way to think
about resilience. For example, you need to be thinking about recovery just as much as mitigation
when you think about resilience. I'll explain a little bit more about this as I progress.
I picked some projects from each of these categories to highlight some key points I want to make.
First, I'll talk about natural hazards mitigation. I'm going to talk about the town of Portola Valley
which is in the San Francisco Bay Area. It has a little less than 5,000 people. It was incorporated
in 1964, and the town straddles the San Andreas Fault. The hillside in Figure 101 is now an open
space preserve called Windy Hill located in the Town of Portola Valley.
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Town of Portola Valle

,

Figure 101. A location map and photograph of the Windy Hill Open Space Preserve in the Town
of Portola Valley, California, along with a list of ways in which geology and hazards are
addressed the town’s policies and plans
The bumpy-looking ground surfaces on that hillside are an indication of landslides - very active
landslides, that are bolstered by the San Andrea Fault below. When the fault moves, likely so, will
the landslides move. The firm that I went to work for, Spangle Associates, who wrote that book,
Land Use Planning After Earthquakes, and they were the town planners for over 40 years, and
there from the very beginning. The land use and development policies in California’s AlquistPriolo Fault Zoning Act and the State Seismic Hazard Mapping Act were pioneered in Portola
Valley and several other California communities in the 1960s and 1970s.
I feel like it represents the most comprehensive way to think about living with hazards. Geology
was embedded into the town’s comprehensive planning way before we had safety element
requirements for our general plans in California. The town’s geology is part of zoning, and there
are zoning overlay districts that are defined by hazards. Anytime you are proposing a
development or a subdivision in the town, the project is reviewed by the town’s Geologic Safety
Committee and town Geologist. Geologic hazard site investigations are required. Any
Environmental Impact Review has a robust geological component to it. There are hazard-specific
setbacks and regulations, and grading requirements as part of development regulations.
Then there's also a well-used mechanism for transferring the development rights of geologically
hazardous properties, which is precisely how the Windy Hill Open Space Preserve came into
existence. Rather than developing that hazardous site, those rights were transferred to the local
open-space district. Hazards are also considered in building construction standards and real
estate disclosures.
What's unique about the town, is the geology and hazard mapping that they did in the 1960s,
and early 1970s, which I like to say is at a “locally meaningful” resolution. The scale of this
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mapping is quite detailed. In Figure 102, the map on the left is the town’s geology map, and the
map on the right is what they call a land movement potential map. It is a risk map.
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Figure 102. The geologic and ground movement potential maps for the Town of Portola Valley,
California.
The ground movement potential map offers an assessment of how likely those different geologic
surfaces are to move. Both the ground slope and the risk of ground movement effectively define
the minimum site requirements that you had to have to build structures like houses. In other
words, the town’s policies assume more steeply sloped land requires larger parcel sizes because
if the property is located in a vulnerable area, then you are more likely to find a suitable building
spot on a larger piece of land.
So, rather than lots of engineered retaining walls and graded hillsides to create suitable building
sites, the town’s approach is to try and live with nature, live with the geology and the
geomorphology as much as possible. One subdivision known as Portola Valley Ranch is located
right next to the San Andreas Fault (Figure 103).
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Figure 103. Aerial view of the Portola Valley Ranch subdivision in Portola Valley, California. The
San Andreas Fault runs near 1 Indian Crossing, along the western boundary of the developed
area in the subdivision
The original parcel, before it was subdivided, extended across the San Andreas Fault. However,
all the development rights for the land located west of the fault were transferred to the east side
of the failure, and all the subdivided parcels and subsequent development were clustered onto
the flatter, most developable areas. The western part of the site was left in an open space
preserve.
When you go to a lot of open space preserves, like the East Bay Regional Parks in the San
Francisco Bay Area, the Malibu Canyon Parks and many other Open Space Districts, a lot of that
land has actually been received through transfers of development rights. Taxpayers in those
various counties and areas pay a relatively small amount to support these land acquisitions. And,
indeed some of the most hazardous lands have been moved into an open space designation in
perpetuity as a result. But, at the same time, it also provides us with a really valuable resource
that makes the Bay Area, and a place like Portola Valley, so attractive.
Now, I'm going to talk about disaster forensics, scenarios, and loss estimation. For over ten years,
I ran a Catastrophe Response Unit for a significant insurance technology firm. We basically would
go out and investigate disasters, report on the losses, calibrate the disaster loss estimation
models, and help the insurance industry come to terms with their losses. I've also done this work,
through the Earthquake Engineering Research Institute’s Learning from Earthquakes programs
as well as other organizations, as part of my professional service.
On the following graph of global disaster losses for the past 37 years, I’ve noted some of the big
disasters that I have investigated (Figure 104).
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Figure 104. Annual global natural disaster loss values, both total losses and insured losses,
from 1980 to 2017 (in 2016 values) with major natural disasters that Johnson investigated
noted
The graph shows what a few of the speakers have already noted that disaster losses are
increasing with time. The overall declines in 2016 values are shown in blue, of which the insured
loss is shown in red. Insured losses are not growing as much as the total losses. So, while we've
had some big insured disaster events, globally, much of the disaster losses are still uninsured.
The other point I want to make is that there has been a progression of two things in my career
timeframe that I think is important. The first is the development of valuable tools like GIS, data
management, data storage, data management techniques, loss estimation, modeling, and
remote sensing. The other is the formalization of disaster risk reduction policy and disaster
management frameworks. Hazard mitigation is now a part of the national disaster policy in the
U.S., and so is disaster recovery and resilience as well. These two things, I think, have been really
influential in the field and certainly in my work.
The second area of work that I'm going to talk about is scenario development, which I believe is
an essential tool for emergency management and planning. I'm giving you a sneak preview of a
scenario development effort that I’m involved with called HayWired. It's for a magnitude 7.0
earthquake on the Hayward Fault, and it will be released in April 2018. April 18, 2018 at 4:18 p.m.
is the actual date and time used in the scenario. When we started working on this four years ago,
we thought that was a long way away, and now here we are, and we're still cranking to get this
thing done, but that's how these projects go.
This project is being led by the U.S. Geological Survey (USGS). If you know of the Great California
ShakeOut exercise conducted in October each year started as part of a scenario project like this
launched by the USGS in 2006, called ShakeOut, that looked at the impacts of a magnitude 7.8
earthquake on the San Andreas Fault in southern California. I've been involved in a number of
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these studies. The Hayward Fault, which is the most urbanized fault segment in the San Francisco
Bay Area, hasn't ruptured since 1868. Major earthquakes occur on the Hayward fault about every
160 years, so we are due. For this scenario, we wanted to understand how we should look at the
internet economy that exists in the Bay Area, one of the most productive economies in the world,
and how the responses to the scenario are likely to unfold in terms of social and economic
consequences.
The part I have been involved with is what I'm calling Communities at Risk. In this work, I have
integrated all the different damage analyses for the scenario of earthquake ground shaking,
landslides, liquefaction hazards, as well as post-earthquake fires into one damage “footprint” of
the high impact areas where 20% or more of the building square footage is in an extensive or
complete damage state. In Figure 105, anything that's orange or red are census tracts where 20%
or more of the building square footage is majorly damaged or destroyed.
-122°40'

-122°30'

-122°20'

-122°

-121°50'

-121°40'

38°20'
"

Napa

NAPA

PetalumaSONOMA

"

Fairfield

"

SOLANO
38°10'

"

"

Novato

Vallejo

S an P a bl o B a y

MARIN
38°

"

"

SanRafael
"

"

Richmond

Pittsburg

Concord

"

Antioch

Walnut Creek
"
"

CONTRA COSTA

Berkeley

37°50'

"

SAN FRANCISCO

37°40'

Pacific
Ocean

"

Oakland
"
Alameda

"

Daly City
"

SanLeandro
"

South San Francisco
S an F r a nc is c o
B ay

"

Hayward
"

HayWired Scenario Rupture
Highways

"

37°20'

UnionCity

SanMateo

City Boundary
37°30'

Livermore

Pleasanton
"
ALAMEDA

"

Central Business District

RedwoodCity

"

Fremont

Preserved Land
Milpitas
"
Percentageof
SAN MATEO
toountain View
Palo A" lM
all occupancy class
Sunnyvale
"
"
building squarefoot that is
Santa
Clara
"
extensively or completely damaged
(by shaking, liquefaction, landslides, fire)
Cupertino
displayed in developed area of 2010 census tracts.
"
SANTA CLARA
"
60% - 63.69%
SanJose
20% - 59.99%
10% - 19.99%
2% - 9.99%

37°10'

0% - 1.99%

0

5

10 km

Figure 105. Preliminary map of the areas of concentrated building damage due to earthquake
ground shaking, landslides, liquefaction and post-earthquake fires in the magnitude 7.0
HayWired earthquake scenario
This threshold of 20% is based on studies from Hurricane Katrina and other disasters, and may
seem like a reasonably low threshold; but studies have shown that areas of concentrated building
damage also have issues of population displacement, blight, and cascading social and economic
consequences. So, I wanted to investigate that.
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In this scenario, over a million homes are damaged, and over 100,000 houses are extensively
damaged or destroyed. There are another 40,000 commercial or non-residential structures that
are also impacted based on our estimates.
One of the things we've looked at is the difference between insured and uninsured losses as a
lens to understanding how we're going to finance the rebuilding. We do not have a lot of
insurance coverage in California for earthquakes. We do have higher insurance coverage for fires,
but not for earthquakes. A study by CoreLogic (2018) estimates that the total losses to
commercial and residential properties would be about $140 billion, of which only about $20
billion would be insured in the HayWired scenario. This gap is well beyond the financing needs
we had after Hurricane Katrina, Hurricane Sandy, or other significant events where the federal
government stepped in to provide funding for housing repairs at levels of $10 billion max for
Louisiana after Hurricane Katrina, for example. The other states got less. So, we're going to have
a real challenge in the Bay Area trying to figure out how to rebuild homes after a major
earthquake.
One of the other issues I've been looking at is potential population displacement in this scenario.
I’m looking at this from many different ways and using different methodologies. My preliminary
work has found that we could have over a million people displaced. There are seven million
people in the Bay Area. This would have enormous consequences.
Figure 106 has two images of post-disaster population displacement taking place. One
photograph is after the 1906 Earthquake as people left the City of San Francisco and moved to
Berkeley and Burlingame and all these other cities which popped up and significantly expanded
after the earthquake. The other is of people at the airport in New Orleans after Hurricane Katrina.
The Bay Area could have a diaspora situation, much like Katrina, following a major earthquake.

Figure 106. People leaving San Francisco after the 1906 earthquake and New Orleans after
Hurricane Katrina in 2005
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We've also looked at who those people are using a Community Vulnerability index. Over 300,000
people in Alameda County have five or more of the 10 community vulnerability indicators that
we analyzed. A lot of people with social and economic vulnerabilities will likely, like after Katrina,
be displaced permanently.
Next, I want to talk about the planning and management of post-disaster recovery. This is where
I've spent a big chunk of my career. I have a book out called After Great Disasters that I wrote
with my research colleague of 25 years, Rob Olshansky. It documents our work in six countries.
Some of my work has been professional consulting, and some has been research. In the U.S., the
cases are Hurricanes Katrina and Sandy, and the World Trade Center disaster; in Japan, we discuss
the Kobe Earthquake and the Tohoku Tsunami; in New Zealand, the Christchurch Earthquakes;
earthquakes and the tsunami in Indonesia and India; and in China, the Szechuan Earthquake.
What we were interested in is whether there are some comparable lessons across developing
and developed countries around planning and management of long-term disaster recovery.
I want to mention a few things that I feel are some of the highlights of my work in this area. The
first is thinking about taking a risk-based approach to recovery planning. This is something that
we had to do in New Orleans with so many people displaced. The three most significant risks that
the city faced in the recovery were: 1) Would there be enough money to finance the recovery?
2) Would people come back? And 3) Would the flood risk be reduced because that was driving
people's decisions to go back or not? We did a lot of GIS analysis to primarily identify those areas
of the city where you had combinations of slow population return and high flood risk, or less risk
or moderate risk (Figure 107).
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Figure 107. Risk-based approach to developing recovery policy for different parts of New
Orleans based upon the rate of population return and future flood risk, Citywide Strategic
Recovery and Rebuilding Plan for the Unified New Orleans Plan
Then we divided a timeline for investment in the recovery into these three policy areas to guide
the equitable distribution of limited funding over time, and thus the short- medium- and longterm planning strategies for different parts of the city (Figure 108).
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Figure 108. Different recovery policy approaches for different parts of New Orleans
experiencing different rates of population return and future flood risk, Citywide Strategic
Recovery and Rebuilding Plan for the Unified New Orleans Plan
So, in the areas that were slow to return, we recommended making temporary investments in
community services and infrastructure until we could see that those places were going to be
resettled. In areas that already had high returns or less risk, we would not make a lot of
investment. There was a lot of concern about equity in the recovery, and whether the rich people
would receive all of the money. What we wanted to show is that in the beginning, in the first two
years, we would only make investments in the areas of low flood risk and higher population rates
that were necessary for dealing with the additional demand that those areas were facing because
people had moved there; but we wouldn't be building brand new facilities in those areas.
The areas with a moderate rate of population return were proposed to receive the most
investment in the first two years to get those areas to be as habitable as possible so that they
could be successful. With time, as people return, you monitor these policy areas and decide
whether these areas are recovered, or if they need long-term planning and attention. It's a way
to “gear up and sort out”.
The other issue, where my work has made a contribution to the literature on disaster recovery is
with the notion of “time compression.” As shown in Figure 109, following a disaster, urban
development activities are compressed in time because a disaster removes so many pieces of
capital stock and services, at the same time. You take out miles of road, numbers of schools,
numbers of airports, numbers of runways all at once, and that really are what distinguishes
disaster recovery from urban development in normal times. We've invited scholars to use this as
a meta-proposition to look at disaster recovery with their different disciplines; so, people in
infrastructure development are now using this.
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Figure 109. Illustration of the concept of time compression following major disasters, where the
normal processes of replacing capital stock and services that have reached the end of their
useful lie is compressed during and after disasters
What I'm most intrigued with now is in better understanding how we manage recovery processes
in time: this notion of controlling speed and taking time for planning and deliberation. Figure 110
shows the different phases of disaster response and recovery. You respond, you restore things,
you rebuild things precisely as they were, or you redevelop them. And what we're saying is that
there is an increasing amount of change, which takes more time, and so, we need to think about
- in terms of public engagement – that with more variation, the more intensive the engagement
needs to be with people. If we are not making a lot of change, if we’re going to let people build
back precisely what was there, then it's more of an information and consent planning
consultation.
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Figure 110. Illustration of the spectrum of public participation techniques that are appropriate
in different post-disaster recovery phases. With increasing levels of community impacts and
changes more collaborative and empowering forms of public participation are needed
This was something I worked with in Christchurch, New Zealand after the 2010-2011
earthquakes. Managing recovery processes, time, and governance is also something I'm
interested in. We use very command and control kinds of government structures for a response,
but recovery is a collective action problem. We need a more collaborative government structure
especially if we need the public and stakeholders to engage and “tip in” to the recovery.
Lastly, community resilience. We'll discuss this more in my next presentation, but I think about
community resilience kind of like the pyramid of Maslow's Hierarchy of Needs shown in Figure
111.
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Figure 111. Illustration of the elements of community resilience and the different ways that
different professions view resilience building efforts.
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For community resilience, at the bottom, we have these physical aspects of the natural
environment. Then, we have the built environment. And upon that sits our economy, our
government institutions, and our social people and livelihoods. All these elements are necessary
to make a holistic, resilient community. Social scientists generally look at this pyramid from the
top down. Engineers and planners, we often look at this from the bottom up - physical planners,
at least, and designers. But really, the way we need to think about this is much more holistically.
The way we need to invest in resilience is to look at it sideways because an investment in a
structure or a physical piece might be a one-time investment. But investment in resilience for
people or economies is ongoing. So, when we think about resilient planning or resilient strategies,
we have to be thinking about it with a mix of tools, investments, and approaches.
We did some work in San Francisco that has now fed into the National Institute of Standards and
Technologies (NIST) community resilience planning framework with the idea that you can set
performance objectives for specific functions within a community, just as engineers set
performance objectives for buildings and infrastructure. So, for emergency response facilities,
what is the expected performance after disasters using performance criteria as we do for
individual structures? Similarly, what are the anticipated performances of neighborhoods or
clusters of development?
Using recovery and community-scale disaster performance objectives as a lens for community
resilience planning is something that's taking off now in the resilience world. For the San
Francisco Planning and Urban Research (SPUR) San Francisco resilience planning framework, we
said that, in the first few hours after a major earthquake, you need all your critical facilities to be
back up and functioning immediately or within at least 72 hours (Figure 112). You also need to
be able to secure your neighborhoods and keep people in their homes within days, and those
structures need to be repairable while they're habitable. Then for some other elements, you can
wait longer. We assessed the gap between the level of performance of existing buildings and
infrastructure and these objectives and that helped us to formulate a suite of resilience policy
recommendations for existing buildings, new buildings, and support in the city.
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Figure 112. Target states of recovery for San Francisco’s buildings and infrastructure for the
“expected” magnitude 7.2 earthquake.
A closing note I want to make is about professional and community service. I believe my career
would not be anywhere without having belonged to professional associations and the
relationships and networks that I've made through them. I think almost every job and every
collaboration I've had stems from my involvement with the American Planning Association and
the Earthquake Engineering Research Institute. As students, I really encourage you to think about
that as you move forward in your career.
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Geoffrey Neumayr – Planning a Resilient Future at the San Francisco
International Airport
It's awesome and wonderful to be back in San Luis Obispo. I’ve got a lot to cover. Let's take a
different approach to this topic because we are in the middle of implementing a resilient future
now. Later on, I'll talk about where we're moving forward.
First, a little bit of information about the San Francisco airport: we are an enterprise department,
and that's a code word meaning we are not funded out of the taxpayers’ money at all. We are an
independent organization. We're responsible for our capital investments, maintaining them
forever and ever, and establishing our financial support for the airport. We do this through a
combination of funding sources, minimal from the federal government. We generate our revenue
via the airline fees as well as concessions programs. The rest of the capital program is paid
through debt programs. We currently generate $8.4 billion dollars of business in the Bay Area.
We are a substantial economic driver in Northern California.
The airport itself is responsible for 43,000 jobs. It is a city unto itself, every single day. In 2017,
we set a new all-time traffic record processing 56 million passengers. We are currently the
seventh busiest airport in the United States and one of the fastest growing airports in the world.
This leads to our problem. We are under fire right now for a lot of different things, from climate
change to earthquakes to a rapidly growing airport. One of the things I want to mention quickly
about an airport is that you shouldn’t think of it as an airport. It is part of a global transportation
system. I will touch, later on, about how that connects with high-speed rail in California and how
that all comes together. Overall, we have to think about the resiliency of ourselves as a society,
not only locally but as part of the entire globe. We have a responsibility for contributing.
Making a business case for resiliency was brought up in another symposium talks by Waldman
and Sawislak. I am also going to talk about how we make the business case and justify our
resiliency program. Figure 113 shows we are experiencing record growth. We have exceeded our
forecast, and in 2018, we are almost at our 2022 forecast, which we forecasted three years ago.
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Figure 113. Forecast Progress Over Decades
Such rapid growth was utterly unexpected, so we are stretched out right now, and we’re trying
to catch up. It's a significant problem to have, but it is a real problem that we have to solve. It
sets the stage for why we're going through a massive expansion program at San Francisco
International Airport. How will we make the case to our capital investors? Josh Sawislak
presented a great discussion about the blips that occur from disasters and those extraordinary
things that happen to us that are expensive. They can break you economically.
I believe that resiliency starts with making an economic plan over 50 years, really looking at things
over a long period so that we can rationalize the capital costs. We'll talk more about why that
capital cost number is hard to get to.
We base the value of our money on what we call “Cost per Enplaned Passenger.” What we did,
is that CPE, a short code word, is the distributed cost that we pass on to the airlines after we've
collected all the revenues and pay off any expenses. We paid off all our debt services and
operation costs. We look at that cost as a fundamental metric.
You might ask, "Well, why is that so important?" Well, the idea that airports are publicly owned
is correct, but the airlines are private, and they're in competition. There's competition up and
down and throughout the United States and even within the San Francisco Bay Area. If an airport
becomes too expensive, they have a choice to go to other places. Also, if you lose competition
and airlines get full at a particular facility, they don't play very nice, and they start to charge a lot
of money to fly out of that airport.
As you know, flying out of a smaller airport costs significantly more money. The reason is that
they have a captive audience, and they can do it. We had this role, making sure that we keep our
costs down on our capital investments and our bids for that money even though the
extraordinary times that occur.
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What we consider in our CPE is our operating cost. This includes our maintenance cost - the cost
of water, cost of energy, and the cost of maintaining our facilities. That's a starter; that's
something we don't typically look at as designers. We don't put a whole lot of attention on what
happens at the back end of a facility once it's turned over, which turns out to be one of the most
expensive parts of buildings. It has a substantial economic impact on what you do.
What we learned during the design and construction process is that we have to build resiliency
into the process. Otherwise, it has a tremendous impact on that cost down the road. Just hold
that thought. There's also the debt service that has to be added to this. This is where as a country
right now we're stuck: who's going to incur this debt to build the infrastructure that's needed in
the United States? And that is a real cost.
Public-Private-Partnerships (P3's) and collecting revenue were mentioned in other symposium
presentations. We offset this with our non-airline revenue, which comes from parking, rental
cars, ground transportation, retail, et cetera. Figure 114, shows how these economic components
come into play with what we do. Divide that by the number of enplaning passengers. This can
get much more complicated, in terms of how they do calculations. This is a simplistic way of
looking at it.
Globally, how do we look if these are competitive numbers, to see if we're doing the right thing?
We compare ourselves to other airports and see how we're doing. We project the data out over
some years to see where our costs per enplane passenger might be. We include our new
programs, and we add those things in.
• Commissioned Staff Payroll
Operating & Maintenance Cost
► WaterCost
► Energy Cost

\

CPE

• Payment of Bonds for Capital Projects

\

Revenue from:
✓ Parking
✓ Rental Cars
✓ Ground Transportation
✓ Retail and Food

Operating Cost + Debt Service - Non Airline Revenue
Number of Enplaned Passengers for FY

!

• Total Number of Boarded Passengers

Figure 114. Components of Airport Economics
We are very much aware of what the other airports are doing throughout the United States. This,
too, measures the same question: Are we being wise with our money? Are we doing the right
things and remaining competitive? That gives us the economic baseline or those targets we're
looking for, in resiliency, to see how much we can spend on our capital program. That debt service
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is half of our operating costs at our airport. It's five hundred million dollars a year out of a onebillion-dollar operating budget.
Figure 115, is just a shot of where our cost per Enplaned Passengers has gone since 2003, up to
the current day. As you can see, we've kept it reasonably flat. We've been very wise with our
money over time. This is where it is going into the future. This is our future study of where it's
headed.
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Figure 115. Cost per Enplaned Passengers
Here's where the issue of resiliency comes in. The credit rating agencies are asking us for this
model. The credit rating agencies are critical because they establish the cost of getting money.
Some things are coming, a lot of new things, and a lot of “finance types” say, "Oh my God how
does all of this economics work?" It is a big, big, big issue. They are asking us for this, to make
sure that we don't get something happening that'll break the bank, and then we can't function
as an airport. Then it means you get in a spiral and go backward; you begin to slow down and
back up, and you can't do all the things you need to do to obtain productivity. You saw how much
of a productive engine we are in the economics of the Bay Area. You can imagine the
repercussions of the dollars by not building in the resiliency factor.
What we want to do is avoid that, to make sure the earthquake, sea-level rise, change of facilities
– that whatever comes along, we don't get that blip in time where we have to make a massive
amount of capital expenditure that we didn't plan for and have to hold that debt for an extended
period of time. It won't work financially for us. It can't happen.
This is the case for investment up front. Where does that money come from? I'm going to spend
a little bit of time talking about that now. I believe that our money comes when we have it. It was
mentioned yesterday that we waste 40 percent of the money in our industry. I can admit from
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design and construction; we are that inefficient. In the worst case if you made, like, 50 percent,
then there's the money.
We've all heard about high-speed rail project in California. What is stalling high-speed rail right
now? The costs keep going up. They're not moving along; they're not getting things done; there's
bickering going on back and forth. There are all these politics involved in everything that's going
on. Time is money. We can see how important it is that we have to figure out a way to get it built
quicker and faster and better.
Why is that? Why does that exist? Because we know how the integrated cloud works, as a
community of professionals. There's a whole lot we can do before that, and it's not that any
individuals are trying not to. Let's talk about how we can begin to solve that problem.
At SFO, we backtracked about eight years ago and established what we call “exceptional project
outcomes.” These are our goals on a project. Yes, on time and budget, but let's introduce the
concept of sustainability and put it in all the different outcomes. Well, everybody's involved in a
project is accountable to every one of the goals.
We've laid out a facilities program, through our strategic plan, which really sets our long-term
goals as an airport. It really delves into our strategic plan for sustainability and resiliency (Figure
116). All together the documents contain the principals we've reached, are our aspirational goals
and how we would like people to look at design from an economic perspective as well as a
sustainable perspective.
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Figure 116. Strategic Plan Documents
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We've almost built a building information modeling guide. We know now how valuable data is in
determining what our future is. We, as an owner, have to own that data. We can't turn that over
to a bunch of extra activities, so we put that down in writing and how we're going to intercept
the build models and make that part of our GIS program so that we keep track of all that
information.
We've restructured the way we engage with all our stakeholders in the process. We involve the
entire project team, which comes together from our design professionals to even our
subcontractors and builders. We are intentional about those things. We developed a partnering
program so that we're deliberate about cooperation and integration.
Lastly, we developed a sustainability planning, design and construction guidelines. Notice we use
the word “guidelines,” rather than “standards.” This is a discussion we need to have with
everybody so that we're not prescriptive.
I think sustainability looks a lot like resiliency, but there are some subtle differences. I think a lot
of the different things come into play. Also, when I look at sustainability at our airport, we look
at not only the environment but also at social inclusion. We believe in the idea that we can
visualize designs and collaborate and work together. And to that, we have a diverse makeup of
the people that work on our projects as well. We cannot turn it over to just one person. I will
make the case that we have to be very nimble with all sorts of different types of companies,
backgrounds, and everything. We have to involve a lot more people. It isn't about a single person
who knows everything.
Collective wisdom is much more potent than any individual approach. We have incredible
collective sense in California. We are very conscious of that decision. Being equitable and making
sure that we achieve economic responsibility means that we consider resiliency in operations
and do understand where we're going.
Don't look in the dictionary, but I like to say sustainability is the continuum of the ordinary. It’s
the idea that we run precisely what we know every day, and we move along, and we do the right
thing. The difference with resiliency is that it's really about sustaining that delivery through
extraordinary times. They are related, but the problem is avoiding that blip in time so that we
can spread it out and make it more ordinary. It takes money up front to do that. We are going to
continue to talk about it as planning and money up front.
We have many initiatives at our airport. We'll touch on zero waste initiatives, zero waste to the
landfills, but we also have the effort to become the first net-zero airport in the US airport
industry. We already currently have completed three net zero facilities. We understand the
journey for us has a lot of unanswered questions, but we figured we’d get going and figure out
the rest later as we learn more of what the challenges will be.
Then, there’s building resiliency into our design. These are our big four things that we look at.
It's the flexibility for future changes and security. This is a huge issue. It’s a big unknown to us,
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and what we're asking to do to our facilities. There will be new ways we'll be processing
passengers. So, our facilities have to be able to flex into something new. We don't know what it's
going be, but we know it's not going be what it's going be today. The site of design has become
a big part of what we've done and moved towards. We have entirely moved towards
performance-based seismic design. Completely away from the prescribed code requirements.
I've had the luxury of being both the building official and the Chief of Development Officer. I have
a lot of leeway on how I can make things happen, but I'm fairly convinced this is a much more
economical and safer way of going using performance criteria instead of prescriptive
requirements. For example, we have to be able to adapt our airplane parking positions at the
boarding gates for future larger aircraft because aircraft are changing dramatically over time to
meet the demand of the traveling public.
We have implemented a model called, Progressive Design Build. If you're interested in how this
all works there's a book, and I'll share in a second here, but the goal here is that we bring the
team together first. Program together, figure out what the costs of designs are. We have to make
sure it's the right costs for designs. We can have the right people solve the problems, so our
trades are in the room at the same time so that we can talk about what resiliency, sustainability,
and good design look like and that can be implemented. Once we have alignment of the airport's
vision, the design and cost we procure the work of all the trades.
Design build. Progressive design-build is something that we've implemented at SFO, there's been
accepted practice now with ES2, and this priority was just issued. If there's someone more
interested in a different way of looking at project delivery, go ahead and look at this. We also
talked about the importance of integrating teams as well. This has been our traditional approach
to the way we've gone about doing business. We put the whole team together just as we're
procuring all the trades to do the work. Indeed, integrated project delivery is about putting
everybody in at the beginning. This is what the purpose of a progressive design-build is trying to
solve here. Why is this so important? Well, traditionally we've also developed our design
documents in 2D formats, some 3D, it has moved along, and the reason why the handover, the
turn over for the last 40 years is because we've all worked in silence all the way through this
process.
We didn't start with an integrated team. For the first time, we can break this data loss that we
show all the way. All this research, all this ability to do great things and carry our facilities forward
into time, and avoid those blips in time by working together and developing a BIM model where
we collect all the data information, so at the end of the turnover, we get this optimization of data
and we save dollars during construction. But this is where we save the big dollars. The idea is if
we start with the end in mind, the programming phase with the entire project team and carry
this forward. None of this is real rocket science. We've implemented this through our own
facilities. We call this our virtual designing instruction program. I will stop here and move into
some of the ideas of what we've approached sustainability. I just wanted to talk about the fact
that this topic of economics and integration is vital if we're going to solve the problem.
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Figure 117. San Francisco Airport Progress
One of our projects that have been completed was terminal two boarding area D. This was
completed in 2011. This is the first LEED Gold terminal in the United States. This was a project
that was started with a team that was put together through the best design model, and the goal
was to be LEED Silver, it came out and be gold in the end. It shows you the power of integration
(Figure 117). This is also, on a cost per square foot basis, one of the cheapest buildings, terminal
buildings, built in the United States, at that time. It turned out to be, for us, a phenomenal facility.
It shows you that we didn't increase the cost by being genuinely sustainable and resilient at this
facility.
The control tower was a similar project, and this is what I'll touch base in a little bit about what
happened in seismic design (Figure 118). This is one of the most incredibly resilient facilities
ever built in the United States. The criteria for this faculty was to be fully operational after a
massive considered earthquake. This is an Incredibly stringent requirement. It was achieved
through an enormous collaboration of a lot of engineers that came on board and provided
some incredible ideas. This is the tallest vertically post tension structure in the United States.
The idea here is that this building can perform in a maximum credible earthquake, but it has
post tension which remains elastic and can come back into its original permanent position.
Here's the good news. By developing the analysis and going through this, not only did we do the
study in design, but then we looked at how it actually would perform versus a building code
design. This is a roll of the dice because you are prescriptive design without verification of the
performance. We need to test the prescription to see if it really will do what we want it to do.
Because each facility is so different that one size does not mean the same outcome for each
facility. This is why we're concerned about resiliency.
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Air Traffic Control Tower ($140M)
Completed :

Figure 118. San Francisco Air Traffic Control Tower
We have to talk more about how we're going perform, not how we're going to tell people how
to do their jobs, because when you follow the building code, you've never tested it to see if it
will perform the way you want. We did this testing on this facility. The best part about this
facility is, it cost less money than we initially thought from a seismic performance because we
spent the time analyzing the design up front and make that analysis.
Here's our current capital program; we call it the Ascent Program (Figure 119). It's made up of
178 projects, ranging from a million dollars up to 1.3 billion-dollar projects. It is a 7.3-billiondollar total project. This is our flight path to net zero. This shows you that there is a difference
between the sustainable approach and a flexible approach. The energy used is the sustainable
part of what we do. The resilient portion for us is adding the renewable energy source assigned
to what additional power we need after reducing energy use. A lot of times we jump to the
renewable side and jump to the resilient side, but we don't even know what the target is yet. We
have to solve the hard part, which is to make ourselves more efficient and operate our facilities
more efficiently. Then we can start talking about the resilient side.
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Figure 119. The Ascent Program
The way we got here is, we established where our energy use is going to be for all our various
facilities and things inside of our airport. This allows us to set parameters and targets for
everybody to work towards so that we can get to that resilient design.
Our Terminal 1 Program includes a new Terminal 1 at the curbside, and a further 24 gate Boarding
Area B (Figure 120). This $2 billion-dollar investment that will add 24 gates to the airport and is
well under construction now. We're currently building a new long-term Parking Garage. This will
actually be an energy supplier building as it will produce more energy than it uses because of
rooftop photovoltaic panels. It'll be a plus that we're generating power to the airport when it's
all completed. We are building also building a new hotel as well. We'll also just finishing a new
Consolidated Administrative Building that will be completed soon. This is a brand-new building
for our Planning, Designing & Construction staff that we will be moving to in 2018. That wraps up
it up for me.
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Paul Hutton – Resiliency in the Design of Educational Environments
My confession is this: I don't actually consider myself to be a resilient design expert in comparison
to the great speakers we've already heard and that we'll hear this symposium. My expertise is
really more in the planning and design of educational facilities, as well as in sustainable design.
I loved Yana Waldman’s question in Session Two, "How long have we been doing this sustainable
design thing anyway?" And I think she said, "15, maybe 20 years." I loved that, and it’s actually
accurate and non-accurate. We've been using that term "Sustainable Design," absolutely, for just
about 15 or 20 years, but I've actually been doing sustainable design since the late 1970s. I was
one of those guys building solar houses all those years ago.
What I'm sharing with you today are not projects from my personal work or even our firm's
(Cunningham) , but rather the experiences I had, mainly, through leadership in our professional
organization. The organization I want to mention is the Council on Architectural Education (CAE).
Anybody ever heard of that? It’s the 8,000 architects, plus or minus, who design environments
for learning, and I've had the opportunity to cross the country and visit architects and hear their
stories. That is what I'm bringing to you.
But first, for me, resiliency is always on my mind. I actually live on a ranch south of Denver
Colorado, and through that ranch flows this lovely little creek. It doesn't look like much, does it?
In fact, in late summer you could literally step right over it. But this little creek led to this: in
1965, we had the costliest disaster then, in Colorado history, a flood that sweep through central
Denver (Figure 121). Twenty-one people died, and it's still something that the old timers in
Denver talk about. They still remember this 1965 event. That 1965 event had its epicenter right
where I live, and the statistics on the event are phenomenal. That creek went, in the matter of
hours, from 150 cfs, which is a little more than what you see in that photo, all the way to 154,000
cfs. Does anyone have a mental picture of what 154,000 cfs is? Think the Mississippi River. So
how does that creek go from that to the Mississippi? That's what happened in a couple of days.
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Figure 121. Resiliency Begins at Home: June 1965 Denver Flood.
In fact, it was such an amazing event, that when I go walking through my creek, my property, I
actually found leftover bits of buildings. I can look down and find bricks, pieces of asphalt, even
people's china from their tables. It's all there. So, it's hard for me to get away from thinking about
resilient design.
And not only do I have to deal with the consequences of flooding where I live, we also we live in,
of course, an extreme area for hazard for fires. We had a well-known fire nearby, the Black Forest
Fire, in 2013, and this is one of the houses that was destroyed by that fire (Figure 122). I had the
privilege of designing the replacement house there. I would've taken a photo of it, but you can't
see it. It's entirely underground now, and the owner didn't want me to take a picture of it. This is
a fact is where I live, just above that creek. And so, in response to resilient concerns, I have a
metal roof, concrete siding, triple plane glazing, and a lot of stone veneer. Photovoltaics are
included panels because we have long power outages.
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Figure 122. Black Forest Fire in 2013
But now let me get back to the main topic today, which is schools. I've enjoyed working mainly
on education facilities throughout my career, and these are some of the interesting things that
you start to learn about it. The first statistic I find amazing: 20 percent of the entire population
of the United States goes to school every single day. That includes teachers, staff, maintenance
people, and of course nearly 60 million students. There are a lot of schools, and they're located
wherever we have significant populations. And schools are buildings that are built to last a very
long time. The average age of a school building, even today, is somewhere around 46 years. So,
these are long-term investments we make as a society, and almost always they are publicly
financed. The result of all of that, you would think that schools should be some of our most
resiliently designed and built buildings.
I'm here to pose the question to you: Do you think they really are the most resilient buildings?
And if they aren't, why not? I would make the statement, that if they are not, they should be
because they have so many advantages that would make them natural resources in times of
natural disaster. The locations are well known, they're where the population is, they have food
storage and kitchens, they have public restrooms, and they have backup power. They have all the
basic infrastructure we need to turn them into resiliency centers, but something else has
happened.
We've been talking about resilient design. Well, some people like Laurie Johnson have been
talking about it for a very long time. But in terms of the architectural community, it's the last 10
or 15 years that it's really become part of our discussion. But in that same 10 or 15 years, when
we've started to talk about resiliency, another issue has taken the attention of our educators and
our society within the school sector, and unfortunately, it's the security issue (Figure 123).
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Figure 123. School Shootings in the U.S. since 2013
I remember putting this presentation together, and I had this feeling that, "Oh my gosh, I hope
we don't have another event between now and then." And of course, unfortunately, here we are
with the events that unfolded in Florida. And the saddest thing about what's happening with
violence in our schools, essentially shootings, is that maybe we think of this as domestic terrorism
in a way. But the really unfortunate thing is the radical change in the increase and frequency of
these events. Every year we seem to have more and more and more, and the statistics absolutely
confirm our impression that these things are increasing in frequency and severity.
I was going to mention Columbine; I have some personal connections to Columbine, but I think I
am going to forego that today in the interest of time. But what I'm seeing happening within the
design community, and with those 8,000 architects or so who deal with education facilities, is
that security has essentially become where resilient design starts and unfortunately ends. So, we
have conversations now with our clients. As we're getting a project started, we introduce
sustainability concepts, we introduce resiliency in thinking about hazards, and right now, actually,
most of our projects start with the police chief at the design table. That's totally new for us. We've
never dealt with that voice before in our design committees. And what that voice of the police
or other security folks is doing is kind of hijacking the conversation in a way that I personally think
is a bit unhealthy, and I will show you some of the consequence of that as we go.
Of course, as designers we have taken the security needs to heart. We've changed the design of
our buildings fairly substantially. I'll just point out what some of those are and what they look like
here. The first thing is at the main entrance. It is Sandy Hook, the new replacement Sandy Hook,
a great building if you have a chance to visit it (Figure 124). What you can see is that there's
actually a moat that separates the parking areas from the building itself, and that moat has
essentially a bridge, and that bridge is protected by concrete bollards. You can't drive the vehicle
to the front door as you could have done in previous school building designs.
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Security as Resilient Design in Schools

MAINENTRANCE
-A UTOMOBILE

Figure 124. Sandy Hook New Construction
The next thing, of course, is that the entrance has become a very secure, almost a sally port
concept for entry. So, we no longer allow visitors to get into a building unimpeded. We intercept
everybody, process them, and screen them, and we try to protect the administrative staff at the
same time. And, this is amazing to me, we're actually using extensive amounts of ballistic glazing
in our educational facilities. When I started designing schools 35-plus years ago, it never would
have occurred to me that I'd be having this discussion, at least not on a widespread basis. So,
we're using a lot of ballistic glass that, and we don't advertise that generally. We don't talk about
where that glass is. We do everything we can to make sure it looks unobtrusive, but it's there. Of
course, the level of security and surveillance inside our schools has increased drastically, so, a lot
of schools now, have a control room or a security officer’s room for all the cameras feeds.
What has happened is that we have started to invest significant sums of money in school
construction, and in the design process, in order to make our schools a lot safer. And the problem
with that, of course, is that using those funds takes away potential resources from doing other
things, whether that's sustainability or resiliency. And all of those of you who are involved in
construction know what's happened, I think. The rising construction costs in the last few years
have been enormous or, from an owner’s point of view, have been alarming. Figure 125 is a chart
of the last four years where we've had a least an 18 percent increase. A lot of people in a lot of
local areas would say, "We've had a lot more increase even than that 18 percent." In Colorado,
we think we've seen closer to a 30 percent increase. So, all these extra costs of resiliency, of
sustainable design, Net Zero energy, are coming at a time when owners are already struggling to
make their budgets work because of what's going on in terms of the overall construction
economy.
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Figure 125. 4-Year Rising construction cost
I often find myself in an awkward and unwelcome position, forced to balance the things we want
to do with resilient design with the things we want to do with sustainable design. And to me this
is really uncomfortable, because, to me, they should really be the same things. Resiliency and
sustainability, I've always felt, really go hand in hand, so it's tough to be in a position where our
clients are saying, "Well, we can't do both of those so, which way do you want to guide us?"
I was going to talk a little bit about some of the things the United States Green Building Council
(USGBC) has done with resiliency. We heard a good presentation from Doug Pierce yesterday.
Doug did a good job talking about the RELi System. But the predecessor to the RELi System was
actually some things that happened from the USGBC within LEED. They had developed some
innovation process pilot credits, or IPPC’s. And those involved were basically doing hazard
assessment, and there were three potential credits, or pilot credits, that one could achieve using
the LEED program. And those were developed, they were pilot credits for a while, but those have
since been absorbed into the RELi System. And since we heard a lot about the RELi System, I am
going to zip through this and get to some of the other content.
We've seen a lot of mapping, so I don't need to get into mapping issues. I did pull a couple of
maps though, just for fun, for San Luis Obispo County, just to see what's going on right here. So
those of you from this area know that map pretty well. You can see San Luis Obispo; the city is
right there. Right next to it, there is a very high hazard area for forest fire (Figure 126). The city is
not immediately vulnerable, but certainly tsunami is a risk that you have here on the coast.
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Figure 126. San Luis Obispo’s Hazard Assessment
When I talk about tsunamis, though, I always think about an experience that I have on a regular
basis. In Oahu the tsunami risk they have is extreme. My brother-in-law happens to live right at
the Pipeline. And he doesn't just live right there, he lives literally on the beach. I've been trying
to get him to sell that property for the last 15 years, but he just loves to surf at the Pipeline too
much to leave it behind. So, I just hope he doesn't have that tsunami anytime in the next few
years.
Alright, drought conditions are something that I worry about too. And, certainly, in the west we
have a lot of concern about that. And drought, of course, is its own hazard, but it brings with its
other hazards. Some of those hazards might be the scarcity of water or water rationing. And, of
course, that brings along with it the risk of increased wildfires.
So, now, let's look at some specific examples of what schools have in fact done to become more
resilient over time. We've already heard about this one event, the Joplin Missouri EF5 tornado.
This tornado caused a lot of loss of life and completely demolished the high school. And that high
school was replaced with a very resilient structure and a very lovely structure (Figure 127). That
also, though, led to the National Institute of Standards and Technology (NIST) doing something
they call the Joplin Tornado Study. I'm fascinated because it led to changes in the 2018
International Building Code suite. One of the things I want to share with you, one of the most
important and valuable ways we can make change, is through the building code. When you make
a change in the building code, that's something clients, developers, and others can't argue with.
It becomes law. And, so, we're real fans of getting things into the code, although we also like the
idea of performance-based codes better than prescriptive codes. Overall, a lot of good came out
of the study.
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Figure 127. Joplin Missouri EF5 tornado
Figure 128 shows another EF5, in Greensburg, Kansas. In 2007, ninety-five percent of the town
was destroyed and all the school buildings in the town were lost. They also responded very
resiliently. In fact, they claim to be the greenest town in the United States right now, which is
good for them. And they did all of this by being very creative. Not only did they get an insurance
settlement, they went out and got a lot of other grants in order to achieve the objectives of
having a brand-new school that achieves LEED Platinum and is Net Zero energy (Figure 129).
One of the things I really like about Greensburg is, as that they thought about, "What happens if
another storm comes?" They have created a very solid storm shelter right in the middle of the
building between two gymnasiums so they do have a place they can take the entire student
population and shelter them in place in the event of another storm, should that ever happen.

Greensburg, KS, June 2006 - EF 5 Tornado

Figure 128. EF5 Tornado in Greensburg, Kansas
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Greensburg, KS, June 2006 - EF 5 Tornado

Figure 129. Greensburg Creative Finance after EF5 Tornado
Now, some schools have taken a very different approach. Figure 130 shows a series of buildings
from Oklahoma that are literally tornado-proof schools, the entire building. In this case, the
owner has made the decision not just to protect the students, the occupants, the teachers, the
staff, but also to protect the entire asset. I think this is a fascinating decision that a district would
make. Is it really worth doing that? I have to question, looking at this photo, "Is it really a place
that I would want to go to school, or where I would want my children to go to school?" I'd rather
think not, but I'll leave you to think about that.

Tornado Proof Schools
• Geronimo High School, OK

Figure 130. Oklahoma Tornado Proof School
Another approach, and a more reasonable one, I think, and something that we're seeing an awful
lot of, is, in tornado-prone areas, we're seeing construction of little modular shelters. So, without
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interrupting the existing fabric or structure of the building, these can be added at relatively low
cost and with minimal disruption. They're not exactly elegant, but then again, they're only used
in rare cases. And the most common approach right now seems to be that schools in tornadoprone areas will designate one space, perhaps a gymnasium or some other, and make that the
shelter.
Here in California you know all about earthquakes. A significant event actually happened long
ago. It was the Long Beach, California earthquake that caused the destruction of many schools in
the southern part of the state, and, unfortunately, five students died as a result of that
occurrence. That led to new state legislation, called The Field Act of 1933 that governs all
California schools, and that's actually been a very successful piece of legislation. I'm sure that
people here are much more expert about all of this than I am, but from all the evidence I can
find, it's been successful in, since the passage of the Field Act. There's been no student lives lost
inside a school due to an earthquake. It's a great example of resilient thinking that actually goes
back 80 years plus.
Wildfires have been a concern. Unfortunately, our building codes are designed to protect
buildings from the spread of fire from within but building codes generally don't do a good job
protecting buildings from fire sources outside. So, we still lose a fair number of buildings, school
buildings, to wildfire.
Hurricanes we've heard a lot about, so I'm just going to skip the topic. A couple of great things
came out of Hurricane Katrina, though, in terms of resiliency for our school buildings. Mechanical
and Electrical on 2nd floor, carpet in media center and offices only, other flooring water-resistant,
walls built to withstand floor pressure, doors and windows water-tight and windows withstand
150 mph wind are-some of the new design features that are being incorporated into all the New
Orleans schools that were replaced as a result of Katrina. The buildings that have been put up
there are far more resilient than were their predecessors. Also, we all know about Hurricane
Harvey. I’m not clear if they'll make some changes there, but they did lose 45 of their buildings,
and Superstorm Sandy caused some similar consequences. I'm going to share with you a quick
story.
So, this is a client of ours north of Denver, who experienced another massive flood, and this is a
building that we had designed, right over here, a high school, and middle school (Figure 131). The
entire approach, both bridges to the building were destroyed. Unfortunately, this building, which
could have survived much better, had solar panels, but it had no backup power. So here was this
building that could have continued to run and operate, but because it had no backup power, it
was essentially out of business for months.
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LyonsMiddle/SeniorSchool
• After September 2013 flowing, building was inaccessiblefor 4 months.
• PV panelswere uselesswithout power

Figure 131. Lyons Middle/Senior School in Denver
In closing, that's what I wanted to tell you about schools today. It's been a fascinating journey to
see what's happened.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 2.1.
Presenters:
Moderator:

Laurie Johnson, Geoffrey Neumayr, Paul Hutton.

João Pedro Costa.

G. Neumayr: I think there are a lot of unanswered questions on Big Projects. We got hit last
summer a couple times, but not because of comfort. Our AirTrain (terminal to
terminal people mover) went down. People had to start walking from terminal
buildings to the rental car center. You know what the cause really was? It was
really strange and caught us all off guard, which shows you how much we have
to learn about this subject. The rails expanded too much and things came out of
tolerance, and it was unsafe to run the system. It wasn't train control equipment.
It had nothing to do with air-conditioning. It had to do with simple, basic thermal
behavior of the metal rails.
It's just really interesting and caught us off guard. It was kind of embarrassing.
And, then, we had to watch the people struggle out in 100-degree temperature,
walking that distance. I think there are a lot of questions on how to think that
one through.
J.P. Costa:

Well, I'll use my time while the audience is thinking of other questions. On
Thursday, we discussed a lot about the needs to engage society, to engage
communities, and, particularly, when we have memory of disasters or when we
are aware of long-term changes that are happening, everything is easier. I'm
getting back to my case in Lisbon. We had this huge earthquake 250 years ago,
and since then, we have only very small earthquakes so we lost our collective
memory about this huge, enormous earthquake. It's very difficult to impose and
to convince, create a dynamic in society, to legislate and to prepare the city for a
large earthquake that might happen again, and when we have these long-term
changes that are not perceptible by society. It's much more difficult to deal with
than to introduce resilient measures on it. For the three, your different
perspectives and approaches, how can we engage society in this not so evident
aspect of resilience?

L. Johnson:

I left out a lot I wanted to talk about on the subject of collaboration just because
I was taking a bit more of a physical-focus approach. I really learned a lot about
the need to engage people and how to be a better planner working in New
Orleans after Katrina, to communicate these complex issues to people that were
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under such stress, that had been moved all over the country, that had never
been engaged. There were no community engagement processes in the New
Orleans planning. There was no planning culture, really, in New Orleans. To have
to write the briefing guides that facilitators would use at tables for 3,000 people
to talk about flood risk, and hurricane risk, and the problems with debt in the
schools, and all of that kind of stuff was definitely a challenge.
When Robert Olshansky and I wrote the book Clear as Mud: Planning for the
Rebuilding of New Orleans, which documented the whole crazy planning process
that went on for over two years in New Orleans, we dedicated the book to the
citizens of New Orleans, which we called the best citizen planners in the world,
having endured that incredible process. I think it's absolutely essential that we
have to communicate risk more.
How many people wear a safety belt when they get in their car? How many
people know how to duck, cover, and hold when threatened by an earthquake
event? How many people have stored 72 hours-worth of water in their house?
How many people have 96 hours-worth, five days, a week's worth of food stored
in their house? We have to shame ourselves. We, in California, live in earthquake
country. It has to become just as bad to socially say, "My god, you don't have a
week's worth of food at your house?" You would never let somebody get in their
car and not strap their baby in to his or her car seat.
We haven't yet taken that level with hazards. We don't talk to people about
hazards. We sort of still feel like it’s taboo. You don't want to tell your neighbor,
"Oh my god. I retrofitted my house. Do you realize what's going to happen to
your house? Do you realize the risk to me because your house isn't retrofit?"
That's really where we have to get with this issue. We've got a long way to go.
P. Hutton:

I think it's certainly the case that what we see is that clients, after a disaster,
immediately respond and are receptive to these ideas. In fact, as I think you saw
in the case of the schools in Oklahoma, there may even be a tendency to
overreact, to over-design beyond the point of reasoning, even compromise other
important values. I think it's up to all of us to, as you said, constantly remind
people of what those risks are, and I think if they hear it from all of us. It doesn't
help if I'm the only architect from whom my client hears that. They need to hear
it consistently for them to realize it's not just an issue that's important to me
personally. If they hear it from all of us, then they start to pay more attention. All
of us professionals need to do a better job with that.

G. Neumayr: I too think, with the seismic hazard, we have, as a profession, we really not done
a good and convincing job of what the building code really provides. You
mentioned that yesterday. It's always a tough discussion to tell somebody that
the structural engineering gets made, but everybody gets out alive. It doesn't
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matter if the building is fully destroyed. That's what's actually designed. The
problem is that after the event, then the damage occurs, and you're stuck with
the real problem, and then of course it was a miserable failure. I think part of
that exists because we just haven't had the honest discussion about what's really
going to happen. One of the best things I saw today was, did you see how long
that earthquake lasted. How long did it last? Is that amazing? 75 seconds.
We need to have more people see what that is because when we correlate to ....
I hear people say all the time, too, "Oh, Loma Prieta, we did really well." So, your
buildings went for about three cycles. A cycle of a building is about two seconds,
on average. Think about that. That's 30 times it has to flex back and forth and
not break. When we talk about those types of things, put those things in there, I
hate to say it, but we have to scare people into this a little bit because they're
underestimating this. They underestimate the effects of the sea level rise, 100year storm. They underestimate the impacts that these things are going to have
on our utilities, because they just assume that they're always going to be there.
We haven't painted that picture really well about what's really going to happen.
Just a quick example. Our operations folks developed a business recovery plan
for our runways after the seismic event. We assume that people down the street
will truck in all the pavement and repave it in a day. Somehow the gas is going to
work, and the electricity is going to work, and those people are actually going to
leave their families and come and drive trucks at the airport. It's just not going to
happen like that. We have to paint things more direly, so that we can actually
then manage these things. It's uncomfortable having those discussions. It's
obviously an uncomfortable discussion to have because you have to face up to it,
but we have to.
Audience:

I'm curious about how we have that conversation where we want to make sure
that people understand really how important the issues are but also put in a
productive way that we're not scaring people, and, more in particular, you were
able to be part of the process in New Orleans where people were scared. Wellmeaning planners might have gone in and put the green dots over a
neighborhood and say, "Oh, that's not a good place to live. We're going to have a
park there." How do you really have that discussion in a way that doesn't scare
people away but engages them productively and is really sensitive to the issues
that they're dealing with, particularly after a disaster?

L. Johnson:

Part of what I was trying to show, was thinking about managing speed and
deliberation. I think we have to get better as planners and as policymakers in the
aftermath. We have to be thinking about this in the pre-disaster context, about
the resilience of structures and neighborhoods and what kind of processes we
are going to employ to take people through the aftermath. What I was trying to
show is that the more resilient an area where a structure really is ... Most
structures are moderately damaged. There's no lifeline or infrastructure damage.
187

Do those people need to go through an extensive planning process? Do we need
to stop everything and stop their lives? Or, is that really where we set up, like
they are in Santa Rosa and Sonoma County right now, these expedited permit
centers? They are streamlining and incentivizing the heck out of that process to
get people to tip in and rebuild.
On the flip side, I think there is some question on rebuilding in all those areas.
The reality of it is that that is a very well-insured event. People have the
resources to rebuild. There's going to be a wave of people who are going to feel
very empowered to rebuild. What they're trying to do is really chip at the
margins of resilience. What kinds of building materials can they incentivize
people to use? Metal roofs, and concrete exteriors, and various things. That's
where they're really trying to make incremental improvement and also enforce
the wildlife interface guidelines around vegetation. The reconstruction will most
likely mean that people's yards and facades are not going to look the same.
They're not going to be the California traditional, but, rather, something more
modern. A lot of people are choosing concrete, et cetera.
I think, in that specific way, it makes sense, but there are going to be places that
don't rebuild. Those are the areas where you do have to begin to have that more
resilient view, so it isn't just a hazard but it's also a social issue. There are
economic issues as to why people aren't rebuilding. To me, that phrase, “gearing
up and sorting out,” I think as planners, we have to get better at that, to
anticipate where we are going to see different levels of damage and be ready to
deal with that diversity. It's not a one-size-fits-all, and not everybody should go
through that process. Part of that saga of the New Orleans recovery was that
they started the planning process really soon. People weren't ready for that
conversation a few months after the storm. When we did the Unified New
Orleans Plan, I often say, it wasn't that we were the best plan; it's just that
people were finally ready for that conversation. They had processed it. They had
done some of the grieving. Planning can be a way to do grieving, but with the
timing, depending on the scale of the disaster, in my view, you have to be really
sensitive about when you do that.
I've been speaking with planners at Santa Rosa and Sonoma County to use their
general plan update as an opportunity to have that conversation, because by
then we'll see who tipped in and who didn't. We’ll see what the problems are,
and how they can really start to make resilient change across interest areas,
interface, and address some other issues. The timing piece is something I think
we have to get better at.
G. Neumayr: In terms of cost of construction, does it make sense to say to a builder, "Try a
performance-based analysis of your building. It's likely that you'll be able to get a
resilient building versus a building-code building X% of the time?" Will financial
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lenders give you a better rate because now you've lowered the risk? You know, I
don't want to be going to builders and saying, "Blah," and look stupid.
P. Hutton

I don't know if I can, on a personal note, answer the question for the people that
loan the money, but I think you can definitely get it from insurance companies.
More importantly, though, I'm going to go back to the economic picture here. Is
internally, this is a positive that you can actually design facilities that can be
operable under performance criteria. I like the analysis where you say: What do
you need to be in one day? What do you need to be in 36 hours? What do you
need to be in seven weeks? If you go through that, you're actually being good
stewards of the money you had, doing the right thing. I think that you'll find out,
more times than not, when you actually go through that scenario, that it isn't an
extravagant amount of cost.
Whether the people that loan the money are necessarily going to care that much
about that capital investment. Insurance companies would, but, more
importantly, I think stakeholders are definitely going to care about it. To me, that
is the real positive in this discussion is that we are actually, by having the tough
discussion early on, like we're having on resiliency, it's a very positive thing.
People are actually going to see the benefits of it. There is a real positive just to
have the tough discussion first.

L. Johnson:

This is something that we're actually doing a lot of work in on the Haywired
scenario. There's going to be some really nice work. There's a couple of really
great research projects that are going on right now in the seismic space at least
around quantifying the value of going beyond code, going to performancebased, full functionality or habitable-while-damaged standards of occupancy
post stress. I cannot remember the denominator of this, but the cost increase of
getting to a fully functional occupancy building is, on average for commercial
buildings, 10%, but I cannot give you the denominator of what the savings is. Just
off the top of my head.
But this is all going to be in the Haywired analysis, at least some of the early
work on this, and there are some major research projects going on. I know that
ARUP has had these conversations with clients. Yana Waldman spoke about this
yesterday. I think it's a movement right now. It's really being led, in part, by Dr.
Lucy Jones, who was at the USGS, and who has now really been taking this on in
her work with the City of Los Angeles, not just the bill that's been introduced in
the California Legislature, but there is actually a line introduced into some
legislation that Dianne Feinstein wrote that has NIST doing right now a major
study on what immediate occupancy is across multiple perils. It's like hazard
diagnostic.
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That's just a preliminary of what additional research is needed to determine the
implementation constraints, and just basically trying to defining the landscape of
moving to an immediate occupancy standard. That will be a focus area for NIST. I
think that's really the direction that organization's going to be headed with the
community disaster resiliency program and their research. I'm on the steering
committee for that project and haven't seen our 25% draft yet, but this will be a
study coming out this year.
P. Hutton:

I was just going to add a quick one to that, in terms of the financing. In the public
sector, with bond funding, I haven't seen bonds respond specifically to more
resilient design but absolutely to the issue about insurance: almost all of our
clients want us to collect the information on the building performance so they
can pass it on to their insurer and secure those better rates.

L. Johnson:

I was going to say, I do a lot with insurance. On the commercial side, it's
happening. On the residential side, I work with the California Earthquake
Authority, and it is not happening. We've convened all the mortgage lenders
together. They do not care. They do not want to tell you if you live in a hazard
area. We cannot get mortgage lenders. We cannot get real estate agents. This is
a big challenge. It really is. 70% of the built environment are residential
structures. We've got to start working the residential space. The insurance is too
transactional. You can do it on the commercial side because you typically send
out an underwriter. They evaluate the building. They get characteristics. It's part
of how they build it. They build that into their cost of providing insurance. On the
residential side, it's like you're competing with Geico, online kind of stuff, and it's
not cost-effective yet, but we're trying to change that with the California
Earthquake Authority.

Audience:

With resiliency crossing so many domains between the social, economic, and
environmental, and the rising cost of construction, can you talk a little bit about
the prioritization and creation of perhaps a resiliency envelope, which in the
design is going to fit? Every building can't have everything, so how do you work
with your owners to define what that appropriate level of resiliency is and
prioritize those functions and features?

D. Pierce:

RELi credits, like those LEED pilot credits, were developed and of course are
incorporated into the RELi system. I think if you follow that methodology, it
essentially takes you to identifying, in the end, the top three risks or hazards that
any particular building or site faces. I find that a really useful tool that promises
really good dialogue among our team and with our clients. To me, that's a great
first step. I just encourage you to use that tool that's already out there with the
RELi system. I also find it reduces the scariness. If you just have an objective
discussion about it, and if you know what the risks are, and you felt like you've
done planning for those risks, it takes away some of the fear.
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G. Neumayr: You know, on the economic side, too. I'm very optimistic, even though the
market has gone up in cost from a construction perspective, that there's a huge
opportunity for us to be more effective with our dollars and spending. The other
part , once that you solve that problem, resiliency doesn’t necessarily mean zero
damage either. We've made some decisions on, for example, when we define
operational, that means that we're willing to accept a certain amount of
damage. For example, there are really sophisticated sensors being built that you
could put in the walls and things of those nature that are the greatest thing since
sliced bread that have ever been put out there. They can be hugely expensive,
but the reality is that most likely those things are just going to break anyway. We
accept the fact that those things, no matter how you do them, are going to
break, and we could slap plywood up, on them on the interim and then become
operable. But we'll accept that as a minimalist repair that works in the overall
long-term scheme of the lifecycle cost.
When you talk about long-term resiliency, maybe you have to have two separate
discussions. One is about your operational requirements and the other is about
what damage you are going to accept and still operate under. And then what
financially works over the long term? Do you just accept that one-time event will
occur, and just capitalize on it at that time and then move that forward? It's
complicated to have to think through those different things.
Adam:

My name's Adam. I'm a third-year landscape architecture student. Ms. Johnson,
you brought up, at the beginning of this discussion, the conflict about how public
schools are retrofitted and kind of ready for a disaster event but private schools
aren't really there yet. I was just wondering, what can we do as designers and
people to push that message or get people to start making that change?

L. Johnson:

Well, I think this is really important]. This is something I'm really hoping to
illuminate a lot more across all pieces of our infrastructure and community
services. We've made over $50 billion worth of public investment in
infrastructure upgrades in the Bay Area since the Loma Prieta earthquake. A lot
of people feel like we're done. We did it. But, we had 450 fires burn in the East
Bay because, while we spent $5 billion retrofitting the transmission system to
bring water from the east into the central Bay Area, we cannot get voters to pass
upgrades for our distribution system. We have 1,400 breaks modeled by East Bay
MUD from the Haywire scenario, 1,400 breaks in the water distribution system.
The fires break out in buildings as they're shaking, and electrical ignitions happen
on lines and on connections to buildings, just like they did with the wildfires.
There's nothing to stop those fires.
With public schools, I can tell you, I've lived through a really nasty battle in San
Francisco. We adopted a public-school building screening ordinance. All private
schools have to be seismically evaluated and then they're put on a timeline for
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retrofit, which has a, I forget, 20-year timeline. You would not believe what the
Archdiocese of San Francisco did to try and stop that from happening. This is why
I love the NIST framework. We have to think about these systems. As Doug
Pierce was saying, "You have to think in systems-thinking, and you've got to think
about the whole system." Yes, it's great that we upgraded the transmission
system, but if we don't do the distribution system, what did it matter? That's the
challenge that I think we're facing as design professionals. You cannot look at
this as a component thing. Environmental impact reports are very incremental.
They're very narrow. To really do resilience thinking, you've got to be thinking
systematically.
J.P. Costa

There are many more questions, which will need to wait to the second session
Q&A. Now we have a 10-minute break.
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SESSION 2.2

The Future Ahead – Issues, Challenges and Opportunities
Laurie Johnson
With this presentation, I want to first look at some issues surrounding planning and the notion of
the control of nature.
This is a map of New Orleans in 1878 (Figure 132). You can see the area that's developed, and
you see the swamp. And David Waggonner talked about this a little bit yesterday, but here's the
footprint of Katrina’s flooding. It's almost entirely in areas that were developed in the second half
of the 20th century. So, we "drained the swamp," as David said. We drained the swamp, and we
basically developed these areas to finance the construction of the city’s flood protection system.
Essentially, we, as engineers and planners, put people in harm’s way.
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Figure 132. Map of New Orleans in 1878 with the footprint of Hurricane Katrina related
flooding superimposed onto it
Some people mentioned Christchurch yesterday. This is a photograph taken looking north toward
the downtown of Christchurch New Zealand during the magnitude 6.3 earthquake in February
2011 (Figure 133). That's a dust cloud rising from the buildings with masonry spalling and
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buildings collapsing, et cetera. There was some discussion about the resilience of those buildings.
They did perform to their “life safety” design levels, at least most of them did; there were a few
collapses. However, most of them were eventually torn down and thus were not very resilient.

Figure 133. Dust cloud rising as building collapse in downtown Christchurch NZ on February 22
Here you see a map from 1922 showing the Christchurch Central Business District, the little beach
side town of New Brighton, and there's a big swamp in between (Figure 134). What do you think
happened? They filled it in with development even after they knew there was a liquefaction
hazard. And, even in the 1990s and the early 2000s, subdivisions were being put in without
proper grading and fill requirements.

Figure 134. 1922 map of the Christchurch region
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Here is a map showing the results of the government’s land damage assessment process after
the September 2010 and February 2011 earthquakes (Figure 135). The grey and yellow-greenish
areas did not have significant foundation enhancement requirements for building repairs; the
blue areas required in-depth foundation design requirements; and the red zones are essentially
where they bought out almost 8,000 properties due to liquefaction damage and future rockfall
hazards. It basically was too uneconomical to repair structures in the red zone areas without
actually tearing them down and re-engineering the sites.
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Figure 135. Post-earthquake Land Damage Assessment results in Christchurch, New Zealand
identifying Technical Categories of foundation requirements for building repairs and rebuilding
as well as “Red Zone” buyout areas
I'm involved now, in the re-planning of the really big red zone, which I won't have time to talk
about. But it troubles me that, as we face the future and the uncertainty of climate change, that
we have tragic examples like this for hazards that we actually could understand fairly well. We
also still have significant development pressures in some of the most hazardous areas along our
coasts and in known flood plains and wildfire risk areas. Our policies, our practices, and our
training are not sufficiently addressing such risks.
So, my questions and needs for the future are: "How can we more meaningfully integrate natural
hazard, risk and resilience management into the regulatory and political processes surrounding
land use policy and development practice?" And "How can planners and land use planning be
more effective in post-disaster recovery?"
To start, planners and other design professions must have a better, holistic understanding of
hazards, risks, and resilience, and the tools and techniques to assess hazards, societal needs and
desired risk management outcomes. We need that holistic view of what happens if we don't do
certain things, of the cascading consequences of our decisions.
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And the other thing is that we really need to have more resilient and strategic thinking in our
public professions, not just in the consultants we hire. What I typically see working post-disaster
is many local governments have effectively outsourced the strategic thinking, the general
planning, and that kind of strategic work to the consultant community. Many of the people on
staff don't have the knowledge base and aren't really ready to deal with the challenges they now
face after a disaster. Long-range, strategic planning is not part of permanent public agency
planning staff as much today as it used to be.
Hazard-related risk must have greater importance in land valuation and land use policy-making,
more on par with economic development and other financial opportunities that largely drive
development-related policy and politics. And, hazard-related policy and practice needs to be
strengthened with a more proactive approach to hazards, risks, and resilience management, and
land use planning. In California, we have one of the strongest planning regulatory toolkits in the
country: safety elements in our general plans, hazards mapping requirements, geologic and
environmental review, hazard mitigation planning, and resilience planning to name a few; and
we still have challenges.
There is a paper by Olshansky and Kartez (1998) discussing all the potential policy pathways for
hazard information to be integrated into local government policy and practice in order to build
resilience (Figure 136). The pathways include planning policy, development regulations, land and
property acquisition, building standards, critical infrastructure, public facilities policies, tax and
fiscal policies, and information dissemination. We really should be feeding hazards information
into all work that we do in the public sector, and it's not, at this point, as robustly integrated as
it should be.
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Figure 136. Policy Pathways for Hazards Information.
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Back in 2009, the American Planning Association surveyed state-level requirements for local
comprehensive planning and for local planning to address natural hazards (Figure 137). The data
likely hasn't changed much. In fact, it's probably gotten a little more eroded. There are not many
states that require comprehensive planning, and states that require local, comprehensive plans
to address hazards are even fewer.
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Figure 137. States requiring local comprehensive plans and that local comprehensive plans
address hazards
The Institute of Building and Home Safety (IBHS) regularly surveys coastal states on the
effectiveness of building codes. Do they have a building code to deal with coastal hazards? How
well is it implemented? The IBHS data from 2015 gives Virginia a rating of 95 out of 100, Florida
has a 94, South Carolina gets a 92, Texas has a 36, Mississippi gets a 28, and Alabama has a 26;
you get the point. Thus, there is huge variation between states on the adoption and
implementation of building codes to address natural hazards, like wind, flooding and storm surge.
Hazard mitigation plans have been required since 2000. This is a map of counties with and
without federally-approved hazard mitigation plans (Figure 138). I've been showing versions of
this map for 10 years, and most of those gray areas—with no approved plans—have been gray
the whole time. It's not just that their plan expired and they're without a plan right now. Most
probably have never done any hazard mitigation planning. So, there’s inconsistency for
something that's required and basically there to say, "If you have a disaster, we're not going to
give you the full amount of federal funding assistance without this document." Federal
Emergency Management Agency (FEMA) may give them a pass for their first disaster, and few
places facing frequent disasters lack hazard mitigation plans. This data on state level planning
requirements, building code effectiveness and hazard mitigation planning shows that we still
really haven't embedded hazard planning into our land use and development culture nationwide.
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Figure 138. County-by-county status of local hazard mitigation planning as of December 29,
2017
In California, we have three state-level mandatory mapping requirements for local general plan
safety elements: for earthquake hazards, fire hazards, and flood hazards. The state mapping is
generally prepared at a 1: 24,000 scale. This is a rather course resolution, especially for site-level
hazard evaluation, and it can mean that there may be very limited gradation in the differentiation
of risk from one place to another. If all of your city is in a single liquefaction hazard zone, then
are you adequately able to address the hazard from one site to another? Is the risk really
uniform? We have to get more sophisticated with our mapping.
I worked on a landslide risk assessment study for the very small beach side community of La
Conchita in Ventura County, California. An array of technology and field mapping was used to
identify the past landslides that happened in 2005 (shown in orange) and 1995 (shown in red)
and other historic landslides and debris flows, and to understand the vulnerability of the hillside
to additional slides (shown in red) (Figure 139).
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Figure 139. Preliminary Geologic Map, Phase 1 Report La Conchita Slope Stabilization Project
We have the capability, especially with new technologies like LiDAR (Light Detection and Ranging)
technology, to do very high-resolution hazard assessments and mapping, but it's not being
applied to a lot of our regulatory hazard maps yet. Some local hazard maps like the Town of
Portola Valley’s, which I showed early, are at finer resolutions (like a 1:1000 scale) that can
differentiate risk at an individual site level, and offer more useful hazard information for policy
makers to require additional geologic investigations or decide to limit development in really
hazardous areas.
We really have to think about the fact that, going into an uncertain future for climate related
hazards, we have considerable variability in the current hazard mapping and assessments
approaches across the U.S. The knowledge about different hazards really varies. Our ability to
even map the hazards is different for earthquakes, flooding, wildfire, landslides, hurricane-force
winds, tornadoes, hail, ice, accidents, and heat. Variations in mapping approaches and the
accounting of uncertainty are not necessarily well understood by the eventual data users. A one
percent annualized probability, a hundred-year flood, doesn't happen once every hundred years.
We know that, but we often fail to actually deal with the uncertainty and focus on the mean
when it comes to hazard mapping and assessments.
And there are variations in mapping scales, as I was talking about – regionally and site-specific,
and there's variation in the legislation and the policies controls for these types of maps at the
national, state, and local level. It's a real mess and thus a challenge for us, as professionals, to
begin to try to put some consistency into hazard mapping the way that we have with our building
codes, and now have the International Building Code which most states and localities adopt.
One of the challenges is enabling, or locally meeting, full characterizations of multiple hazards
and risks and ensuring the effective integration of that multi-hazard perspective into our public
policy. We need an Ian McHarg, Design with Nature, approach to mapping and then integrating
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hazards information into planning. That's really what we need to be aspiring to, in terms of
thinking about hazards and vulnerabilities together in a more integrated way.
In 2015, we completed a project in the Bay Area to bring together the toolkit for flood risks with
the seismic toolkit into one set of strategies that cities could look at and talk about. We want
them to see that: "Wow, the seismic strategy we use, like geological hazard abatement districts,
can be used to manage sea level rise as well." It is called Stronger Housing, Safer Communities
Strategies for Seismic and Flood Risks: A Manual for Local Governments (Association of Bay Area
Governments, Bay Conservation and Development Commission, and U.S. Environmental
Protection Agency, 2015). We've got to do more work like this. We don’t need to re-invent the
wheel as we approach climate change because we already have a lot of regulatory tools that we
can adapt and use.
We also have to strengthen our governments’ capacities for community resilience, including
hazard-related land use planning, and ensure its sustainability both pre- and post-disaster. We
adopt a lot of things, but we often are weaker in continuing to support and enforce them.
In New Zealand, property rights valuation is not perfect, but they have something called a Land
Information Memorandum (LIM), that's attached to your parcel data, like our county assessor’s
data; however, it actually has information on most every hazard on it. So those properties in
Christchurch that had post-earthquake land damage and were assigned a technical category for
foundation repairs and rebuilding or went into the red zone, had this information immediately
listed on their LIM. It immediately affected the value of those properties. And if a building has
been found to be seismically-vulnerable, like unreinforced masonry, but it hasn't been
retrofitted, that is also documented on the LIM. It doesn't solve all the problems, but it has
elevated the valuation of risk for individual properties. They are then able to do more in terms of
putting some teeth into the kinds of policies that get adopted because of the LIM.
One of my last points is about the challenge of accounting for uncertainty and the risk of what
someone in the reinsurance industry once referred to as “delusional precision” in hazards
characterization, risk, and resilience. This is a very tragic example, actually. This is a probabilistic
seismic hazard map for Japan (Figure 140). It’s just like the one that Paul Hutton showed for the
U.S. This scientific consensus-based map was released in 2008. The magnitude 9.0 Tohoku
earthquake happened in 2011 after this map was produced. It was located in the more moderate
hazard area (shown in yellow), up at the northeastern end of the island of Honshu.
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Figure 140. The 2008 probabilistic seismic hazard map for Japan
Japan’s scientists knew, when this map was updated in 2008, that a multi-segment rupture on
the subduction zone offshore of northeastern Honshu was possible and could produce a very
large earthquake, but they decided not to include that event in the probabilistic analysis behind
this map. National seismic hazard maps are now used for pricing insurance and in building codes,
infrastructure design, land use planning, evacuation mapping, response exercises, and warning
forecasts. In Japan’s case, they conservatively engineer most buildings and infrastructure for
earthquake risk, so not having the magnitude 9 event perspective wasn’t necessarily a gap in
seismic policy; but it was a gap in the derivative tsunami hazard policy. Tsunami evacuation maps
didn’t include sufficient setback for the wave heights that a magnitude 9 earthquake could
generate in the Tohoku region. So, people evacuated to the safe zone but it wasn’t sufficient for
that tsunami.
With so many derivative products relying on the same source data from these kinds of consensusbased mapping efforts, you run the chance of getting a “correlated uncertainty” that can lead to
major gaps in policy and even tragic outcomes. We have to be more suspicious of the data that
we're using, and I think that applies to resilience work as well.
How can planners and land use planning be more effective in post-disaster recovery? The work
that Rob Olshansky and I are doing is now looking at adaptation and transformation occurring in
post-disaster recovery. We propose that the most dramatic effects of sea-level rise, and a lot of
other aspects of climate change, are going to happen episodically in the form of disasters. They're
going to happen with hurricanes and storm surge and they're going to happen with king tides, or
other west coast kinds of storm events. So, the process of post-disaster recovery will really be
how a lot of adaptation happens.
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In 2007, there were three sessions on climate change at the National Planning Conference. Three
sessions on climate change. Now it's a major emphasis for the planning profession and I believe
that natural hazards assessment and planning should also be part of the core curricula for all
planning students.
There are still a lot of different concepts and definitions for resilience. The way I think about this,
especially, in pre- or post-disaster planning for resilience, is that there are at least 3 levels of
resilience (Figure 141). Engineering resilience efforts get us through the shock. Adaptive
resilience gets us through the immediate response and early restoration period; it basically gives
us backup power and it gives us redundancy. Transformative resilience is really that long-term
recovery and resilience concept. It’s when full adaptation and fundamental changes take place.
We can put strategies in place before a disaster, and we can do work ahead of disasters, but
we're going to be working incrementally at the margins. The opportunities and the major sources
of funding to do this kind of large-scale transformative change is much more likely to come postdisaster.
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Figure 141. Johnson’s illustration of the resilience capacity and focus of different resilience
strategies and approaches
So how can planners and land use planning be more effective in post-disaster recovery? We need
to strengthen land use planning as an effective adaptation tool to be applied in the aftermath of
disasters. We need to better understand the context of the many historical experiences we have
had on managing relocation after disaster. This is what Rob Olshansky and I are really looking at
now. We're cataloging hundreds of relocation examples from all over the world to understand
common variables, approaches, and decision points.
What we've identified so far is that the basic science and natural hazard risk assessment, is only
a piece of the relocation decision. Future livelihoods, the economy, and social ties are also very
important. We need to make sure that people still have jobs and maintain their social networks
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in the process of relocating from one place to another. There are property rights issues and how
those are treated, sources of funding and finance, politics, and other planning goals that also
influence relocation policy and decisions. Planning and design professionals must be trained to
look beyond the physical design issues and think more holistically about the social and economic
dimensions too.
The point I'll close with is that we need to be doing all of this kind of planning ahead of disasters
and before the effects of climate change really start to kick in. We have to do pre-disaster
planning and have our resilience strategies and transformative relocation strategies in place so
that we can more readily use them after disaster events.
In closing, I want to share a quote from a group that maybe Josh Sawislak was involved with, or
might even have helped to start, called the multi-national resilience policy group: "Resilience is
formed through the interdependencies that evolve from established societal patterns and the
work of building resilience, both pre- and post-disaster." In other words, we will build resilience
if we work on building resilience.
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Geoffrey Neumayr
A lot of the topics that I'm about to talk about here are the future in which all of you will be
involved, because we're still in the planning stages of trying to figure out what this all looks like.
This is a future SFO, in terms of what we call the airport development plan including overlay into
our current capital program (Figure 142 and Figure 143). We have what we call our airport
development plan, and this is a plan that will get us out to 2035, serving up to 72 million
passengers. Now, I stopped here because this is a plan -it's not a capital (spending) program yet.
It's where we think we're going to get.

Figure 142. Airport Current Capital Plan

"
L

Figure 143. Future Airport Development Plan
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But, this all begins to overlay an even more complicated issue for the airport because now we
have to start thinking about how we get to a position where that becomes economically and
operationally resilient? Really, a lot of this is going to focus around a lot of the things that are
affecting us right now, in terms of transportation and how people act. Also, what we can do about
our utilities in the plan for the future? We'll be able to talk about where this is going to lead us.
First, let's start off with the fact that I wish I had all the answers, but the sea level rise issue that
is going to affect the airport. It's interesting to note here that the sea level rise isn't our real issue.
It's actually fairly easy for us to deal with that. Is it really about us building walls around the
airport and raising up our walls? We looked through the science, and we know where all obvious
risks are to the Airport, but what about our community.
We know how to address that one; that's fairly straightforward. We can actually even address
the surge that comes with 100 years fairly well around the airport. That, along with the storm,
comes a tremendous amount of water that's going to go up into the hills above the airport and
the water will have no place to go. Except, the water will want to get back to the bay, and the
bay will have gone up. The water is going to head for the low point, which happens to be the
airport.
Here's where our trouble starts. We can defend ourselves from the backside and front side of the
airport, but we would flood an entire community if we took that route. Now, we have this larger
discussion that we have, and it's much more complicated. The Airport needs to work with the
San Mateo County government, the various cities that surround the Airport and other agencies
to develop solutions that work for everyone. One big challenge is that the agencies all have
different governances and are all in different financial situations to support the initiative
economically.
The tunnels come through and out, and this is all going to happen. I wish I had the answers for
you today on how this is all going to come together, but there's a lot of talk going on right now
about how to regionally solve this problem. This information at least gives you an understanding
of how complicated this problem is. And it's not about the individual firm, or the individual
agency, or the individual community that is going to solve it - it is a regional problem that has to
be solved.
All regions struggle to solve the issue with climate change, and this wide-based disaster that is
going to happen. It's going to happen. How we deal with it is key. I just want to share this as some
insight of what you're getting into and what's coming down the pipe. One of the big challenges
that I'm looking into at the airport is that we are one of the first airports to really get hit with
what we call the transportation network companies. You might think it’s innocuous and not that
big a deal, but this represents 40% of our vehicle traffic to the airport now. Think about that,
that's unbelievable.
You can imagine what is beginning to happen is we're seeing actual people driving individual cars
to the airport. Subsiding away-parking is starting to decrease. Even rental cars are disappearing.
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We're actually in the process of building a new parking facility right now, and we have envisioned
that parking facility not necessarily to be full of parked cars, but maybe it potentially, also
becomes a charging station for autonomous vehicles.
How do we plan for that? We began to plan for those autonomous vehicles and maybe flexing
that parking garage into a charging facility. And then, we actually lease out spaces to Uber and
some other company in the future. But, this is a gigantic problem that we're trying to figure out
what does that look like.
I'll show a little picture of our issue that we have on our domestic curbs right now with traffic and
what plan we have for that in the future. We want to reinvent how people get picked up and we
need to plan all this (Figure 144)? But, this is going to be a significant change in the way we
transform ourselves. It's also going to be very, very, very disruptive to a lot of businesses.
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Figure 144. New Transit Modality Options
Think about this autonomous vehicle and what is going to happen. There are mechanics, and
field stations, and a lot of businesses set up. You can imagine the economic impact that this is
going to have and how it's going to change people’s lives. Think about the insurance companies
who've insured people's personal vehicles that are going to start maybe, going away. There's a
lot of things that are going to happen here and a lot of things that we have to think about in
how this going to impact our future of not only an airport, but as well as our freeways, our
bridges, and even our security areas.
Another really fun challenge for us is high speed rail. You're probably thinking to yourselves,
"Why would anybody in an airport even care about high speed rail?" We care significantly about
it. I'll share with you. The second challenge we have is, "Where are we going to put all these
planes as passenger counts increase, and how are we going to get them all on the ground?"
One of our biggest traffic issues in airports between Southern California and San Francisco is the
north-south routes. Those north-south routes really clog up east-west traffic coming from
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Europe, Asia, and across the country. High speed rail is actually a better solution for transporting
folks from Northern California to Southern California and everywhere in between.
It's faster, it's quicker. We're actually realizing that this is a benefit to our transportation center,
and we are looking at adding a station at the airport. It is currently in the plan that there will be
a high-speed rail at the airport. I believe, ideally, the only airport that is planning to be connected
to high speed railway is LAX, and San Diego International should do the same as well.
We really believe that this is the answer to a very complex transportation system that exists in
California - that this is the step forward. An airport is really part of a global transportation system
that is not just about airplanes. We're just a transport hub to take you on the long haul, but
there's a lot of people that exist in California that don't have access to airports. The high-speed
rail will begin to provide that connectivity of people in other communities in the Central Valley
too.
Then, they can have equal access to the whole rest of the world, and when I say equal access, it
isn't just about where you live and how much you have to drive. It's about the time it takes to get
there. We believe all Californians should be able to access those things, so this is a really
important discussion that we're having.
How this all happens, at this point in time, is still a discussion that we will be going through over
the next five years. Of course, our runway capacities are another big issue that we're balancing
with right now. We're looking closely, with the FAA, to try to develop new systems. Figure 145
show a picture of a tandem landing of planes. It's probably something you're already aware of
that happens when there are foggy days that occur in San Francisco and flights get canceled here.

Run w ay Capacit y
Figure 145. Plane Landing Challenges
We'll get into a little discussion on why that happens, but the short of it is that there are planes
that have been in the air for 12 hours that are running out of fuel and have to get on the ground,
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so things get moved around. And there are ways to solve that with better, next gen airbase
working, and ground base working, too, through the augmentation where we actually track
planes with GPS so we can land planes with less visibility.
There's a lot of hope in the future, in the next five to 10 years we'll be able to land planes equally
on sunny days as well as on low-visibility days. There's a lot of work going on around that. We're
also looking at better ways to optimize runways so that we can get planes off the runways and
into the gates. There's a lot of work to do that we're also working through.
We're going through a large utility study plan, and this is going to be a year-and-a-half study;
we're about six months into it. This study is really about defining the future of supporting
infrastructure into the future. This is one of those places that we don't look, but we've talked a
lot about. To me, this is the biggest risk we have has an airport ... I think it's actually our biggest
risk as a country.
A lot of things, that are above the ground, we have a good handle on. We do not like to talk about
things down in the ground. These are critically vulnerable not only to growth of the airport, but
also to do events that we've talked about: earthquake events, but also flooding, and other types
of events.
It's a very complicated subject, so I'm just going to lay it out quickly here, and you'll see some
quantities of what we're dealing with. Figure 146 shows the 47 miles of pipeline that relate to
just domestic and fire protection. We have sanitary systems, sewer treatment plans, storm
drainage, industrial waste, natural gas, jet aviation fuel, electric power, telecom, and recycled
water as well. We have to bring these all together into a cohesive plan. We'll talk a little bit
about our resiliency plan for doing this. We are currently engaged in massive data collection of
our utilities now, and then we're doing a condition assessment of what we have.
Domestic and Fire Prolecllon Waler
~:
Two feeds from SFPUC
Distribution: 47 mi 1esof pipeline

Figure 146. SFO Fire Pipeline
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As you know, we have an existing infrastructure in place. We're overlaying into our study the
demands of what the current capital programs will have, as well as the future airport
development plan and then try to understand how we get to a resilient future.
We also need to look at our peak forecast. Now, this gets a little tricky, because we're having
some in-house discussion on what the peak forecast will be. It's easy to go through numbers
based on where you are today. But, do we consider that all our net zero energy initiatives will
work out in time. This is a really a tricky discussion on our part because we don’t want to be so
high that we invest money in the wrong places, but so low that we underestimate what the future
might bring.
Then we start talking about microgrids and redistribution within our own airport, so we're in that
break point right now we're we have to make a decision and go all in or stay the course. We're
going to go all in. We look at all the proceeding projects to determine an analysis and approach
of how to best deliver the new infrastructure at SFO.
We understand too that things like this are driven by money and that we have to develop a
strategic plan that makes that amount make sense to make sure it happens. A lot of people have
a tendency to want to just jump in and say, "I want to do it now." That's not a plan, that's a hope.
A plan really is where you have a realistic way of getting there. We can put that together, can do
the financial analysis of how to get here, and then we'll also make recommendations to a capital
program to completely upgrade our utilities over time.
I mentioned earlier that virtual design construction starts with the base of what we have. There's
a really sophisticated GIS program that really identifies all our utilities in the airport and all the
factual information that goes with it. This all updates to our GSF page, so it's kind of interesting.
One of the things that we've done is engineer drawings uploaded to our GIS system, gives us our
utility base maps. Figures 147 shows what our utilities will look like in GIS. We can access this,
and zoom in, and all these things. We can begin to see the interconnectivity of all our facilities. If
I chose our air traffic control tower, we can zoom in on those things and see what that is,
transform that tower to a structure, see all the utilities inside of that building as well, down to
the equipment level. We can zoom in on those types of things and actually see what the
attributes are related to everything.
Now, what this all allows us now then to do is do a sophisticated analysis of all these things that
could happen and see how they would affect the campus as a whole. This is one of our ways of
getting to a total resilient campus that we can begin to do these studies.
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Figure 147. Utilities GIS Diagram
Just a couple projects, and I'm going to wrap up here. We're looking at planning a new concourse
at the airport that will add new gates to the airport. Lastly, this is a new Central Ground
Transportation Center that will replace our domestic garage (Figure 148). The garages will
probably be built next decade, but to re-address the issues of traffic at the airport and how to
integrate TNCs and different traffic patterns we're going to have in the future and what that'll
look like.
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Figure 148. Central Ground Transportation Center
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Paul Hutton
I'm passionate about getting resiliency in the school sector, because I think that's the best place
to start awareness of the issue in the same way that we have sought to get sustainability into the
curriculum of those same schools and used those sustainable buildings as teaching tools. We can
do exactly the same thing with resiliency.
In fact, I'd love to talk to you, can we add resiliency to the curriculum in schools, can we start
thinking about that as part of the science program? That's what I think it's so important. We've
seen tremendous strides with sustainability, and exactly the same thing I think should happen
with resiliency. We're eager to find a project where we can start that.
I talked a lot about what's happened with the whole security issue, what is the path forward?
How do we get out of this tremendous feud that surrounds this issue and insecurity about how
to make our schools safe while we avoid turning them into prisons? I'm going to go back to this
building, the Sandy Hook Project (Figure 149). This is the brand-new building that replaced the
old one, and I think the community here has demonstrated real courage. They have resisted to
the temptation to take their new building and turn it into a fortress. Yes, there's security; it's a
very safe building, but they've created a place that's even more welcoming, even more open,
even more inviting, than what was before. Yet they've also found a way to have security that's
relatively unobtrusive. Yes, there's a moat, but look how beautifully landscaped that moat is. It's
really not a negative. They've turned that into a positive. I think if this community can do it, any
community should be able to, so that's the lesson that I'd like to share.
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Figure 149. Sandy Hook School Project
We've had a great presentation on RELi so I'm not going to repeat that, and I just want to thank
Doug Pierce and the Green Building Council as well, for their efforts in bringing this system to
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us. We're really excited to start testing RELi on our projects just as we did nearly 20 years ago
with the LEED system when it was new.
Something that hasn't been talked about that can help you understand, those of you who don't
deal with buildings on a regular basis, yet, but will as you start your careers: what is the building
code really doing for us? Something I want to clarify is that the building code has within it
something called a risk factor, and every building type gets rated within that risk factor (Figure
150). The Number Four category are the buildings that we consider to be most crucial to be
maintained in the event of some kind of a disaster, whatever that may be. And this typically can
be emergency response structures, medical systems, and hospitals in particular. Of course, we've
seen some things happen in disasters that are taking out some of those buildings, and hopefully
we're learning from those and making that better. Still, the building code does place a high
priority on those.
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Figure 150. Building Code Risk Factor
And I want to point out that schools are in the third category. That third category gives schools,
even private schools fortunately, a higher level of resistance to things such as earthquakes,
extreme winds, and others. Maybe it’s not as far as we'd like it to go, but we do already have in
the code a certain bias toward protecting these kinds of infrastructure facilities.
If I were to make some recommendations about where we could go in the future, looking at our
codes, I think the risk factor is a great idea. I think we need to get smarter about what that really
means, and we add some other things beyond the structural integrity to make sure the buildings
are really useful after an event.
It was mentioned yesterday that we do have some earthquake possibilities in parts of the country
that we tend not to think of as being high risk, and I can tell you we tend to not take those
seriously all too often. Paying a little more attention to the risk would be a great idea. And I'd
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love to see the codes start to incorporate the old IPPC or now the RELi System, and at least require
that hazard assessment because all too often I see our projects go through, not just schools but
any of our projects, without any kind of serious assessment of what the hazards could be.
Finally, and this is leading into the question we had in our discussion, what about the HVAC
Systems? How are we maintaining comfort or dealing with the stresses? Again, we design our
buildings to a design temperature, and it's really important to understand about the design
temperature. We build tremendous amounts of extra margins into our structural systems. We
essentially build zero, or no margin at all, into our mechanical ventilation systems; the things that
heat and cool.
Basically, we establish a design temperature. For example, in Denver, with 95-degree summers
that should be the typical design temperature. If the temperature outside is 96, then instead of
holding 72 inside, I'm going to hold at 73 degrees. If it gets to 100 degrees outside, then I'm going
to be 77, or worse, inside (Figure 151). So, we have no margin there, and we do that deliberately.
We do that because it is the most cost-efficient thing to do up front, and also it reduces the
operating costs by keeping the infrastructure right sized - that's the term that you'll hear. But,
the impact of that is that we don't have any resilience in our mechanical environment or control
systems in our buildings in the face of increasing temperatures. And, as I mentioned, we're
starting to see those design temperatures exceeded on a more regular basis.
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Figure 151. Design Temperature in Denver
So, how would I put some numbers on that? This is one projection for the temperature increase
for San Luis Obispo (Figure 152). You can see the blue is the best-case scenario, while the red is
the worst-case scenario. I used 2015 just to make this fairly easy - and we looked at the average
high temperature projected for the year 2060, that's an increase of four and a half degrees. That
means our buildings are going to start to get really uncomfortable inside with the current
mechanical systems we have. And, I picked the year 2060 for one reason. That's the typical life
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of the school buildings we're building, 45 years, approximately right? So, we're designing
buildings now that don't have the capability to deal with the amount of temperature rise that's
already being projected to come at us, and that’s not even the worst-case scenario.
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Figure 152. Temperature Projections for San Luis Obispo
What should we do about that? That might be something we could put in the building code. I'd
like to see the building code at least start to address the temperature change that's projected
within the life, maybe not of the building, but at least the life of the mechanical systems, the
environmental controls that are keeping us hopefully comfortable inside those buildings. That
would be a timeframe of perhaps 20 to 25 years.
There have been a lot of interesting discussions around sea level rise. Of course, Florida in many
ways is the epicenter, with our lowest average elevation, and so in Florida there's a lot of great
things happening in the school sector. I was hearing some interesting stories in the last couple of
days from Florida. Florida used to build flood-proof schools, and they decided those weren't
really great places to be and so backed away and started creating schools that were more open,
more transparent, and actually those newer schools have taken much worse damage than the
preceding generation of schools in Florida. Basically, the sea level rise is inevitable. We're going
to be designing more flood-proof structures that we've seen New Orleans show us how to do,
and we need t to avoid low-lying areas. And, if buildings need to be replaced, then we probably
need to start thinking about moving them to higher ground.
We've heard a lot about storms. Another needed change is the whole issue of emergency
generators. Almost every new school building has an emergency generator, but when you start
to dig in and look at why they're putting in emergency generators and what's their capacity, you
start to realize there's very little capacity. This is a typical generator at school, an off-the-shelf
unit (Figure 153). Typically, it's natural gas or diesel fuel, but it's basically designed only to power
the emergency lighting, probably the main IT room, and security systems, and it's only big enough
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to power those things for a few hours. You know it's really important to help people get out of
the building, and to make that secure during that event, but after that event these generators
don't have any capacity to keep working and doing any job. Why is that, and is that something
that we'd like to think about?
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Figure 153. School’s Generator
Many schools now do have photovoltaic panels (Figure 154). That was the latest number I could
find, probably now well over four, maybe close to five. thousands of our schools already have
photovoltaic power, that ability to generate power independent of the grid, a tremendous
amount of total electrical generating capacity is there with a lot of great savings. But I know of
almost none of these schools that have any kind of backup tied to that electrical generating
system. So, when these schools lose power, that photovoltaic energy is still being generated on
the roof, but it has nowhere to go and get collected and stored, and it can't provide any benefit.
It's interesting that we're investing in a key piece of infrastructure, the expensive part, and we're
not adding the one missing component that could make that building truly resilient and able to
provide an additional level of resource to the community within which it's located. We might
want to advocate for at least a certain minimal amount of battery power to accept the electricity
coming off that renewable resource to then use it inside the building for those key components.
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Figure 154. School’s Photovoltaic Systems
And, if we were to do so, what would we power? We might try to select food service, bathrooms,
communications, and security. Or, maybe we take one large space, a cafeteria or a gym, and try
to maintain the HVAC for that space. If we did that, our schools really could become more
effective resources in times of crisis. In fact, Florida's done something like this, so Florida has a
hundred school buildings designated as emergency shelters. Each of those has photovoltaic
power with a battery backup, so they've already thought about this. I think that's a great model
that the rest of the country could start to follow.
Another thing I wanted to share, and this goes back to the very beginning of the first part of my
talk, is that schools are naturally set up to serve their community, many of them already do in a
lot of ways (Figure 155). But it would be really easy, this is just a piece of a floor plan of a school
that I took out of our files, to designate a piece of any school building, cafeteria, gymnasium,
bathroom, or kitchen, to create a community resource center there. You could isolate that, and
you could make it more storm proof. That's the part where you could provide emergency power.
Schools have all kinds of potential located together within those four spaces that would really
make them incredibly useful.
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Figure 155. School as Community Shelter
So, here's a question for you: most school closures actually come from snow days. We don't have
too many of those here, I realize, but what is the second most common cause of school closures
in the United States? The flu, epidemics. Yes, epidemics close more school buildings than
anything except for snow days. And, in fact, the educational community sees that as a major
concern because the interesting thing about school buildings is that they are our most densely
occupied structures. They're denser than houses, they're denser than offices, and they're denser
than any manufacturing. We put a lot of people very close together in our school buildings, and
they're coming in touch with common surfaces all the time. So, unfortunately, schools are
breeding grounds for epidemics. In fact, there's been a serious proposal from the Environmental
Protection Agency (EPA) that we ought to close all our schools for two weeks every winter, and
the economic benefit would actually be positive by reducing the spread of the large flu epidemic
such that we've seen in the last season.
The next issue that closes many schools, which we may not think about, is mold. Really, seriously,
mold closes schools. We've all heard of “sick building syndrome.” I'm sure a lot of schools have
experienced that issue, and a lot of schools, especially older ones, actually have serious problems
with mold.
CO2 relates to the issue of how we maintain positive air quality inside our buildings. By positive
air quality I mean keeping the CO2 levels from getting too high at a time when the ambient CO2
level outside our buildings is getting higher all the time. We're on our way to being somewhere
around 400 parts per million, and what we know is that as soon as we get somewhere around
700 parts per million CO2 concentration inside, our cognitive function actually starts to drop off.
So, as we get higher levels outside, we have to work harder and harder on the mechanical
systems inside to do their job.
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I thought that it would be negligent of me if I didn't share with you one resiliency risk that you
haven't heard of before and couldn't imagine. So, we have heard about the Carrington Event,
right? Here's the thing that's beyond the Carrington Event. I don't know if you know this, but the
magnetic field of the Earth is long overdue for reversal (Figure 156). The magnetic field has
already dropped ten percent, and that should be the first sign that the reversal is coming.
Somewhere along the way, whether it's our children or grandchildren's lives or beyond that, we
will all have to deal with this, and if you think the Carrington Event is bad, imagine the total
destruction of every electromagnetic system on the planet. That's one future risk that maybe we
won't have to deal with, but it will have to be dealt with in the future.

Magnetic Field Reve rsal
• Field strengt h al ready
reduce d 1()'5.In la~t 150 ye,or;

• Rev&rMI Is overdue
• lmpnct 00 QIQClrlcnl grid Md

t&ltcommunk:atlons
• Damaging cosmicrays
• M~ra tlon disruption

• Lossof atmosphere from
Solar Wind

Figure 156. Magnetic Field Reversal
In closing, I want to reiterate a point I briefly mentioned about making sure that schools are
places where we not only demonstrate resiliency but also teach it. I think that's something we
want to pursue aggressively, and work with some of the folks who have already presented to
help to do that. And, here's the last thought: all of this can be so scary, everything all the way up
to magnetic field reversals, but that's not our goal. We're looking for ways to make this not as
scary for our clients. As long as we design with nature, as long as we plan carefully, nature
shouldn't be something that's scary. It should be something that we treasure, that we value, and
in which we find comfort and beauty.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 2.2.
Presenters:
Moderator:

Laurie Johnson, Geoffrey Neumayr, Paul Hutton.
João Pedro Costa.

L. Johnson:

Things we really faced in New Orleans included we had some wealthy
neighborhoods who wanted to put levies around themselves, and we had to
really educate people to recognize that the hurricane protection system
essentially created, five or six different ecosystems. You were in a bowl,
essentially, surrounded by walls, like Geoff's talking about.
So, if you build a wall, you're just pushing that water to somebody else. What
I'm also hoping to get out of the USGS HayWired analysis (in the San
Francisco Bay area) is to show people that it doesn't really make sense if I
retrofit my house and nobody on my block retrofits their house. We have to
be doing this kind work in a very systematic way.
We can offer incentives, but it can't be a round of scatter shots as to who
takes them up. We actually have to work through it much more methodically
and thinking about real outcomes. I think where there has been good work
done in environmental protections, even better than setting aside land for
habitat preservation. I've shown you some of the best examples that I know
of that we have in California with our open space reserves.
We're really have to work on figuring out how we retreat and how we do
that. There's a great place, I forget the name of the town, it's up in northern
Eureka It was a logging parcel, so the land is collectively held by everybody in
the town, and the coastal blocks are retreating. And so essentially what
they've done, is they've created a process and every few years, they go to
the California Coastal Commission and they get permits to essentially move
the front row of the houses to the back of the development. So, they're
slowly retreating up the hill.
That is like one example but that's really because all the land is collectively
held, sort of like a condominium kind of thing with the landownership, a
tenancy in common. But I think it's going to be very hard to do with you
know private properties that way where we're going to have that where
people are going to be egalitarian and work together. I do think this plan is
going to take all the tools we have on community engagement to do this.
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Audience:

Thanks. And about the follow up on your question, there's the step of
actually having to retreat from where they are currently. Maybe a middle
ground where you've got land and things to be ripe for development, but
might have a lot of challenges with it. Have you seen some good examples of
being able to guide the direction of at least the land use choices for that
development? Or the way building happens there? On the relocation site?
Well if you have an area before a disaster that is primed for development, it's
not actually developed yet. But it's kind of people have their eye on it. Have
you seen places where we've been able to guide the discussion to make
more reasonable choices for what happens on that land?

L. Johnson:

Yeah. I think that site development controls have been very affective in this
way. It really depends on the size of the parcel. But we have a lot of clustered
developments that are clustered away from flood waves, from the shore line
to allow more migration dunes. Or in the case of what I showed with Portola
Valley to basically set back from the fault. So, the idea is that you apportion
all the rights to that property, and then you try to cluster them in the safest
part as possible so you can have a density bonus there. When you do that,
generally there are other incentives get the developer to do that, and then
keep the other land that's more hazardous open. So, I think there's a great
APA book on clustered development just I think it's called the Planning
Advisory Service reports on clustered development.

P. Hutton:

So, I want to ask a question that I think you can all speak to in your different
roles. But about safe hubs, I think that airports and especially schools, this
has come up with a lot of work that I've done with schools, what is the
responsibility for safe hubs? Do you guys, any of you have thoughts on that?

L. Johnson:

One of the things that did happen in New Orleans is they're always some
space that they became safe havens. New Orleans was saying that they had
problems getting people into the city. And so, I guess if I'm being really
honest with you, our job as a major planner is actually going to be exactly
what we are, which is to get material supplies first into the region and
distribute it.
And that's what we are doing. We try to get more for ourselves into
something we're not ... We talked about how there are aspects to it of selfpreservation as well. But from our perspective, we have defined our goal in a
major event as to be that connection point to being the safe way to survive.

P. Hutton:

Actually, most of our school clients, although they acknowledge that schools
would be the most logical buildings to serve that safe haven function. They
can resist it, and continue to be invested in the present. It's all because of the
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financial situation. So, and because these things when they pose both initial
construction cost as well as ongoing operational cost, there's a maintenance
amount for systems, testing them and so on. Short term thinking is the norm.
L. Johnson:

Yeah, so schools like in California at least, a lot of schools are designated
shelters. And there is sort of four phases of housing those disasters. So,
there's emergency shelters which are really supposed to be for the first
night, first 72 hours or so. Then there's temporary shelters which are
supposed to kind of get you through the first couple of weeks. And then you
move into some sort of permanent housing before you move to permanent
housing.
The real problem that happened with Katrina was that the major convention
center and the stadium was an emergency shelter location that was going on
for a longer period of time. And so, one of the real challenges is to start doing
that kind of multi-phase planning. Congress required that of the federal
agencies to do a national disaster housing strategy in the Bay Area and in
southern California.
They have worked on interim housing plans for temporary shelter that
transitions from the schools because the schools want to get back in
business. So, you've got to move people out of the schools where they're
really not set up to be there that long. The idea is to move people to hotels
or vacant rental spaces. But we really don't have the capacity for that in
California right now. All of our hotels are being used by Google. If you go to
Palazzo you can't find a room because everything is being used for temporary
housing. So, we'll face a large displacement at that early stage after a big
disaster because we really have no place to put people temporarily close to
their home communities.
And that's the real challenge right now with shelters being in schools and
other buildings that we want to get back into functional use.

Audience:

Hi, I'm a fifth-year architecture major and this question is for Geoffrey about
the San Francisco Airport. You touched a little bit on sea level rise and how
you're not focusing on that much right now because you're mainly focusing
on saving energy which I think is great. You're not touching on sea level rise
because your possibilities, if you shut off the water in other neighborhoods. I
was just wondering when you foresee that San Francisco Airport but also
other airports like right next to it in San Diego and also other airports, when
do you foresee working with the city to try and combat that? Because that is
going be a hub for people to get out of that area if there is a storm surge.
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G. Neumayr:

Let me clarify, On the wall protection, we actually are doing it. So that aspect
of the project is well on the way. Our position is that we do not believe one
of our alternatives is to build a wall around a place like the airport. And the
reason why we saw that as detrimental.
My point is, we have not solved the code yet on how to bring the whole
entire region into this. It's a social issue right now. We are taking leadership
on that to try bring alternatives but we can't move forward with the plan yet
because we don't have the money and up and downs ... And it is a very
complicated project.
What happens is that these communities don't feel comfortable with it. And
so, it's hard for them to have that give and take discussion. We are looking
through the planning phases actively, things are happening but it's
something that is not going to be the focus to build a great wall.
As part of the active control, we are moving inside construction in a few
years. And starting the process going as well. Not doing exactly what I said
now.

W. Siembieda:

This shows the resilience of thinking. The issue of scale matters. So that
we've gone, with some examples of a single building. Examples of a single
building, we talked about that, at a site and scale but as you go up, this issue
of the region. So, resilience is going to be flexible. The whole idea of doing,
thinking in a resilient way, is to identify the appropriate scale at which to
address the problem of the hazard or the threat.
And you've identified the scale, it's a regional scale here when the sea level
rises. There's going to be water all around and so you can only address it on a
regional basis if it's going to go somewhere, right? And everyone is going to
have to be part of the solution. And so that the ... It just seems to me that
how as a built environment professional do you sort of understand and
which level, which scale do you work at? My question is, how do you identify
the scale needed to work at for a particular problem?

G. Neumayr:

You know it's such an important thing. The scale, I think, which you have to
deal with... And this I think also has to do, at least from us, and this is also a
financial utility we have too because we can only get a permit to connect the
jobs to us.
What I would suggest is that the community shows leadership in this and
that we don't turn a blind eye to a problem but we make it recognized that
it's there. You continue the dialogue but take care of what you can't control
and just because you can't control something doesn't mean you can't plan
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for what will happen when it starts. And to me that is really what, this is
really when people come together and one of the things as a student, one of
the things you can do is you can really change your career and always think
bigger. Think bigger than locally.
That's how you can make it in this world. This is really about concern not for
yourself but concern for the world. When we get into professionals we're
supposed to think how things happened because you begin to see the ideas.
You begin to have a plan, you begin to have a huge role. It doesn't mean it's
going to go ... It is a long haul but the way you know if the plan is right,
something is happening. There's a great video I don't know if you've seen it
but there's a bunch of music playing and one person gets up and starts to
sing. And nobody dances. Until the second person gets up. Be the second
person.
L. Johnson:

This is one of the real challenges of how planning works in California. And I
think it's particularly in our metropolitan areas. The lack of cohesive regional
scale planning is really where the problem breaks down because right now,
planning, this kind of conversation about resilience or even with the sea wall,
it happens at the environmental review stage.
So, it's happening with the decision of what to build not should we build?
And so, you've got to back that conversation up and so that's really what I'm
hoping talking about the inadequate quality of hazard mapping, right now,
they're not useful on where should we build. Or should we build at all.
They're basically informing what to build and the conversation starts at the
point of building.
So, we need to back that up if we're really going to achieve resilience. So, I
agree with you. I think it's a scale issue. I think it's an incrementalism issue
that right now we're dealing with everything on a project-by-project basis
and if there's one failure or challenge, we're thinking about sea wall reform,
it's that we have to move beyond that incrementalism because all we're
going to do when sea level rise is just push the water other places.

J.P. Costa:

Well with the question and getting on the perspective, it means less risk and
building faults because we can solve, with this resilience.

L. Johnson:

Structure capacity because I mean if the area is 101 cities, I don't know the
number exactly but it's a lot, you know nine counties each region. There are
unincorporated areas, special districts and airports, so it's not just about you.
You could have a regional plan of the area but then you go and do in the
areas, but that needs to happen at the city council level.
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W. Siembieda:

In our opening statement, everyone has one of the program brochures, we
started out with a straw man, a straw person saying well definitions are still
emerging of the working statement of resilience by the Resilient Design
Institute provided started by stating that it is an intentional design of
buildings. That's what they call resilience.
Landscapes and communities and regions are ordered to respond to the
national and manmade disasters as well as the changes resulting. So that was
sort of the beginning place we started at with that but is it time to update
that definition? Is it time to update ... You know, how would you update that
definition? How would you push for you know what resilient design is?
Based on what you know now or what even what you think is needed?

J.P. Costa:

If I could just add to that question at the end, even we talked about the
variations. Call into the process to manage the process itself and engage
society. Engage with those reforms. It's really critical. It needs to be
addressed.
And but again it also this kind of a cycle. Remember the example we
mentioned yesterday about this addressing nature and addressing
sustainability and resilience. But today, in this argument, again, I think for
instance, the Dutch approach to the water cycle, how have they changed in
200 years with their structure, the approach of living with water. So, we are
getting back in the 1970s and the recovery and the new relationship with
nature that the 20th century man is so confident in controlling nature with
infrastructure that in the 21st century, we recognize that this is not the way
and we have to learn again to live with nature.
So how can we move forward on this condition of regional resilience and
how do we reinvent ourselves in such a speed of change that society lives but
also because we have such a mass information that allows us to really plan in
a systematic way forward?

G. Neumayr:

I don't have a direct answer to that question. I think it's interesting to look at
our political structures. We have the town, college, city, county and the state
and those are the political accidents. They're politically driven which we all
understand so well.
Sometimes it can be permanent but more often, I think for us we work hard
to create cooperative like power. They have activation power and things to
really solve problems so in terms of how do we solve the problem and how
do we get resilience?
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L. Johnson:

My feeling is that the statement read, "Resilient design buildings, landscapes
and communities." So, there's already this idea that we're touching all of them.
That it's ours to manipulate. I think that that's really the highest and best use
for society as a range in which we also leave some areas undeveloped. I mean
I challenge you when you leave today, look around San Luis Obispo, which I
actually think is a fairly compacted nice scale city but there's still a lot of underutilized and undervalued, you know, under used land everywhere.
I think until we can get to a point of, not trying to be too socialistic but that
at the highest and best use, is preservation. That's our safety net for
managing sea level rise and climate change, we basically need patterns of
retreat. We're are going to have to create those corridors of migration, et
cetera so I think somehow, we have to think much more holistically about
nature.

G. Neumayr:

I mentioned that I've always struggled separating sustainability and resiliency
from each other because they're so intertwined with each other but I think,
as a society we have always been in, I call Instant gratification of things. We
will very actively take care of a problem and we seem to make, once it's
taken care of we tend to feel like good about it.
You know to me what resilience is and that's why I think again, it's extremely
important to all this is because it gives a way to objectively look at things, but
it isn't the only way, it's just a way. But what we're really trying to do is
recognize that there are disruptions that are going to happen, whether
manmade or not. They could be caused by an enemy, caused by climate,
maybe caused by economics, they can be caused by terrorism, they can be
caused by the results of an election.
There's so many, I mean I even used the one idea of a protest that occurred.
We had a protest in the airport and then there were some changes to the
process taking place. And it was really interesting, we were prepared to have
the protest outside. So, there's all these different things that can come into
play. And so, at the end of the day, I really believe that you know, my idea of
resilience is the very broad discussion about how we address these moments
in time, then extraordinary things can happen.
And how we manage them back into the old order. How we get back to our
day-to-day life, how we get back to those things that touch us. So, we can say
that about nature, that's our goal. How do we get back that, we're looking to
take lessons from Nature. We have nature where it occurs, volcanoes and
things, but it's always able to bring itself back into a way that works and so I
think it's really the longevity of these. How you flatten those things out so
that we can live with them and get by and survive.
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J.P. Costa:

I have a question. Okay, I was looking specifically at this beautiful landscapeand people understand it's beautiful. People understand what works
superficially. If people take the car and get home fast it's okay but if they
take one hour, if the traffic is bad, that's not fine. People understand that
they have access to what they need. Resilience was not in this approach
before.
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CHAPTER 4
SESSION 2.3

Work Examples – Building Regional Resiliency
David Tickle – Waterfront Places That People Love
I will start with an introduction to myself and to Hassell+. We're new here. We're a planning
agency here. We began in Australia, and became established in that market. We’ve been in China
for about three years, and we’ve been here in the United States for about one year. So, we’re
kind of new, but kind of like an eight-year-old start up.
Hassell+ is a multidisciplinary firm. We have urban designers, architects, landscape architects,
interior designers, often people we've brought to create something for us from different
disciplines. And that cross-disciplinary collaboration, actually challenge, is for us the key to how
we approach a project. But most importantly of all, we really do have a strong focus on people in
a way to say that that's what we do as designers. That's an idea of who we are. Designing for real
people is a pretty great experience, I think. Making places in the community for people is really
core to the way that we think.
We're very much focused on the Australia market - We've been there for a long time - but we
shifted into China, and more recently into the UK. And now we’re in the U.S. So, today I'll talk
about key projects that I have been involved in. I guess I’ll chart not only my own personal
evolution professionally, but also reflect a little bit, perhaps in story, from the Australian project,
Darwin to Shanghai, the Huangpu River project and then the Bay Area Resilient by Design
Challenge. Kind of by coincidence, these projects are all water-based: one's a harbor, one's a
river, and one is a bay. The challenges and the opportunities with the projects are quite
consistent, even though we're talking about planning different settings.
Darwin. Darwin, a city of 100,000, is in the north of Australia. It's tropical, and it's very well akin
to Jamaica. It’s a bit of an outpost, a bit of an odd city to most Australians. It’s quite isolated
regionally, but very connected globally. We were engaged by the City of Darwin to look at the
city’s’ industrial waterfront (Figure 157). For a long time, this area had been used as a harbor,
and other functions were being moved out.
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Figure 157. Darwin Harbor Project
The visual tendency between new destinations in the city and its culture. Some of the challenges
that we needed to deal with in this project were obviously contamination from previous uses.
One of the big issues was the immense tidal variation in the water. I think it was around 20 feet
each and every day that water would rise and fall with the tide, exposing a large area of mud flats
that were incredibly smelly. It was not a great place to create a new destination city. And the
third big problem, I think you'd be disappointed if I didn't come to you with an Australian project
that involved dangerous wildlife. In this case, for most of the year, you can't swim in the water,
because of six months of crocodiles, and six months of a particular type of jellyfish, that, if it stings
you, it kills you. So, for a tropical city where people are outside, it was the kind of challenge to
make it safe.
Our main solution, and the big thing that we wanted for this potential project, was to actually
contain a water body, to create a seawall through the middle of the harbor, which, in some ways,
ecologically, is not a fantastic idea. It makes challenges, for an ecological solution. By containing
a body of water, which could actually then be flushed through the tidal movement each and every
day, we were able to create a whole new waterfront space, which could be used for recreational
as well.
Around that water body encrusted a whole lot of new destination type stuff, and we created an
urban construction for this place inspired by London’s Eagle Wharf. In Figure 158 we can see
now that that was the idea: when you put your finger in the water and you get that sense of being
mostly in contact with water, we tried to affect that in the whole building. What that did enabled
the trade goods of the city to continue to the sidelines - the view lines from the city itself all the
way through to the water, purely to get that sense of connectivity within the project, but then
within the city itself, through the site of the water itself. There was a big focus on visual and
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ethical connectivity with water, and the creation of a whole other program around water walking, swimming, kayaking, a whole lot of things that could occur around that water body.
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Figure 158. Urban Construction Inspired by London’s Eagle Wharf
Shanghai. Now to the second project: the Huangpu River in Shanghai. A few years ago, we were
approached by the City of Shanghai (24 million people) to look at about 15 miles of waterfront
on the ancient side of the river. As is shown in Figure 159, the main challenge there was that it
was, again, a fairly polluted, contaminated waterfront with a lot of industrial use. But, they had
an aspiration that the whole water way could be opened up and could be made much more
public, that people could walk along the water edge, that they could get that sort of contact with
the water itself. So, they asked us to explore what the ideas might be for that city.
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Figure 159. Huangpu River in Shanghai
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We thought, given the scale of the project, there could have been one truly fantastic contribution
for the whole future of the city. So, while it was quite a clear break around connectivity, around
a question of open space, upon that we laid a lot of considerations, especially thinking about the
fact that Shanghai really is an emerging global city. It's not yet a global city, so we benchmarked
Shanghai against a whole lot of other established global cities like London, Paris, Singapore, San
Francisco, and New York. We thought about all of the different measures that make those cities
great places to live. The kind of cities that attract talent, attract investment, have the best city
brands, and the things that contribute to a global presence.
The things we found about Shanghai that really place it in the top 50 of the cities, not in the top
10 of the cities, which is what it aspired to, were really things around access to green space, air,
water quality, health and wellbeing of the citizens of the city. We felt we really needed to address
those things in question rather than simply just get an idea of creating a waterfront promenade.
So, we thought about the city and the nature of the 25 years of Shanghai development, we
thought a bit about economic investment, and about creating this amazing, futuristic skyline that
really grabbed the attention of the world. We felt the next 25 years of the city could really be
about something different, it could be about rediscovering the ecology of the city, about really
creating a place of good health and wellbeing for the people. We found this amazing proverb,
which was: "The best time to plant a tree is 20 years ago. The second-best time is now." And we
thought this could be a real call to arms for the City of Shanghai to see what we can do with this
huge piece of land that would set a whole new direction for the city.
The whole idea was to say that there is this vast area of land where we could plant a forest. It's a
really simple but incredibly complicated idea, of course. We found that, within this space (Figure
160), we could create a forest of around 2 million trees, and we calculated there are roughly 2
million children in the city. So, we came up with this idea of one tree for each and every child
that lives in the city. We thought this was an amazing branding opportunity, that there was this
singular idea, this new 25-year project that the city could implement, and that it could become a
new way of understanding the city, requiring a forest within the city itself. But, again, the symbol
was that this was a city that really cared about its citizens, cared about their health and wellbeing.
It could be a poster at metro stations and bus stops, for example. It became almost like the I
“heart” New York of Shanghai.
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Figure 160. Massive Waterfront Forest in Shanghai
The design elements we thought were fairly simple, as well. The forest, planting 2 million trees,
we thought about the number of years being a critical element and creating connectivity along it
with waterfront, walking, cycling, and active transport was important. We had the idea of a
continuous bridge that, at times, would need to really leap out over the water, or get closer to
the water if it could. There are a number of hurdles to overcome in the existing planned
ownership: waterways, industrial sites; those kinds of things. And this looping system could leap
up and around those things. It gets to give people an experience of water. We discovered early
on that the waterways were so absolutely polluted, and any idea of getting close to the water
and touching the water would be terrible and not good for the health and wellbeing, so we
thought it was more about the experience of being beside or on top of, close to water, rather
than being in contact with the water itself.
The third element, the markets, began over the life of the project. We thought there would be a
need to have points of orientation along the journey, but that these markets could also become
places of community programming. So, we mapped all of the schools, all of the community uses,
transportation hubs, and we found programs that were able to be accommodated within those
facilities, and we found space within the system of markets to be able to have outdoor
classrooms, those kinds of things.
Finally, we took it as far as the singular idea of forest. We had around 200 destinations created,
from big scale event spaces within the city, to smaller, more intimate, more economical needs
spaces. Within this massive project, within this 25-year timeframe, we’ve got to absolutely
transform the future of the city. We could create this waterfront promenade, and it would also
create 25% more open space within the city, with the plants and around 1 million workers within
a 5-minute walk of green space, and a whole lot of new community space with these transport
hubs. We'd do a huge effort in terms of collecting carbon dioxide, stormwater, and really just
transforming the social, ecological, and cultural aspects.
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San Francisco Bay. I'll talk a little bit about the Bay Area: Resilient By Design Challenge project.
This is an incredible project for us to begin our journey in the United States. It gets through this
4-week process of cycles, and we really did start to ask ourselves a lot during the time to go
through all of the bays. These are some of the issues that we thought were really critical ones for
us to think about. Clearly the disaster vulnerability around the bay was a huge issue - impacts,
not only on people, but also upon infrastructure, are an economic constant. That multitude of
disasters is significant in the city. Equally, social inequality and the inability for that whole regional
system to share the wealth equally in all parts of the bay, we felt, was a massive issue. In
particular, we were concerned about some communities, specifically artist communities, that
tend to be quite close to the water and quite close to the vulnerabilities, but are not necessarily
benefiting from the lifestyle amenity that goes along with being close to the water.
And finally, there is the issue of coordination across the bay. It is a big one. The different counties,
different cities, transit operations, the whole of the thing isn’t being very well coordinated. We
felt that was an opportunity to get help from different bodies about how it could work a lot
better. We were also inspired, very much, by some of the disaster stories about systems already
in place, and whether those things could be translated into more permanent urban ideas and
projects. The way that everyone responds to the earthquake of 100 years ago, or the forest fires
of one year ago, looks remarkably similar, and the way that public space can be used to really get
the city back on its feet after these types of disasters is similar too. We also think some of the
efforts around community building and around what had transformed those kinds of things is
inspiring as well.
Looking at the whole bay, outputs, showed that one of the systems around the bay reinforced
the geography of the bay, and in particular, the idea of a living system or a series of living systems,
within that group, are vulnerable. One part of the loop breaks, and the whole system breaks. And
so, our thinking was that if we could find a way to move from a looping system into more of a
network, that would be a far less vulnerable, and therefore more resilient, system for the whole
of the bay area. So, within a loop (Figure 161), we identified a number of points that we are calling
our collection points. These are new spaces for public space, for disaster response, for
community gathering, for interaction. We started to connect those points of collection, and then
ultimately, we created this more networked system of collection-and-connection points, and that
helps us to create space for community, create spaces for water, and also spaces for disaster
response.
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Figure 161. Bay Area: Resilient by Design Challenge, from a Loop to a Network
Under this idea, we can scale from the bay all the way down to a single street, or a single
neighborhood. And then, looking at a typical transect through the city, we started to think about
how this idea can be applied. One thing we observed was the vulnerability of the bay in the space
close to the bay. That is, the inability for water to go anywhere and then to flood into
neighborhoods, which leads to critical infrastructure issues, water treatment systems, industrial
area pollution, etc. We also observed that a solution might be to think about this whole region
of the bay transect and how to start creating space, not only at the bay, but in the upper part of
that transect, to really start collecting and slowing down water flow, ensuring that we're not
flooding into all of those neighborhoods and critical infrastructure. So, the big emphasis for us is
around some of those historic main streets that run through the bay, but then also ones that
have been lost or covered over, and how we can start to reestablish a more natural system.
We identified around 50 places where this kind of system could actually be implemented. We
proposed three as potential projects, and then we moved ahead with South San Francisco, which,
to be honest, we were very happy to be looking at. The airport, it’s just here, and there is a large
area of industrial land (Figure 162), a lot of infrastructure, railroad, and pipelines all running
through this part of the city. There’s also a really great historic main street, which runs through
the area, and then a whole lot of break lines on which it was interrupted, disconnected, or
covered over. I think there’s a really great water system just waiting to be exposed and celebrated
and used again not only as a water system, but as a community system as well.
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South San

Figure 162. Potential Project: South San Francisco
So, some of our thinking, again, is around reinforcing the main street while increasingly focusing
ourselves more around the water system and how we can start to think about the future of that
water system. As we’ve moved from the research phase onto the design phase, we just started
talking to the local community around their memories of this place and whether they've used
that water, which flows into the bay, bay edge, or creek lines. We’re really thinking about how
we can start embedding within our thinking a very strong sense of the way the place was being
used historically to inform how we can use it into the future.
Figure 163. These are just some visualizations of the main street and thinking about the creek
line and connections that we can start introducing into those places. But, as Amanda BrownStevens said, one of the key things that we launched is the community storefront that we've
occupied in an older bank building for the three months of this process, where we invite
community members just to talk to us about their memories of this place and knowledge of
things. We are collecting all this information. We've got this huge aerial photograph that they
can stick notes on and add their ideas of what could happen, that brought up some of the native
plant species, and we’re talking about bringing back that natural vegetation, and talking to them
about some of the cultural and social history of the place, as well. We think that this is going to
be really key to the way that we work and some of the ideas that we generate, and I should say
this is something we've done before, something that we're absolutely committed to in the way
that we work.
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Figure 163. Visualization of Main Street – San Francisco
We followed a similar process in London when we did the upgrade of High Street in Quintin, the
idea of shop property where community members can stop in and talk about ideas - people can
find working pictures and ideas and really challenge some of the engineers. Similarly, when
talking to the community about some of the big issues around urban design and about the future
of cities, we are always at the gate for density and smaller living, thinking about more clever ways
of designing and living in smaller spaces. Last year we took this to the streets, and asked peopled
if they would be happy living in smaller spaces, and surprisingly, along the Thames River, mind
you, that project seemed to be designed well.
We recently did an installation in London, a room that represented the amount of oxygen that
one person breathes in a single day (Figure 164). We talked to people about the importance of
air quality and how, in some parts of the world, not really in London but particularly in China, this
is a pretty crucial question of survival, and how we needed to be thinking of it in the way that we
were.
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Figure 164. Breathing Space – London
Figure 165 is probably my favorite interactive game. A project we did in Sydney as part of a design
festival. We made a little house as part of a pop-up playground that we also designed. We had
6,000 kids in the playground in the space of one weekend. We got them to come into this house
and talk to us about their perception of the city and their ideas for the future of the city. It was
incredible. I just thought it would be, “Oh yeah, come in to give us your cute ideas.” But the kind
of depth of understanding that children have about the city was a social equity question that they
jumped straight into. The idea that something's really obvious, something should be done and it
shouldn't be questioned, was just refreshing for me because we just get so booked up about
processes and government and how things can get done, and the things we can't do. Kids just cut
straight to the chase, and it was just such an inspiring and insightful process for us to go through,
and it was, again, something that we've done in Sydney, and we're looking at rolling out a similar
project in other cities in the UK and global settings because the future of the city, we talked about
by future of place.

Figure 165. Little House of Big Ideas - Sydney
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Amanda Brown-Stevens – Resilient to a Rising Bay
I'm Amanda Brown-Stevens, and my background is maybe a little bit different than some of the
other architects and engineering presenters. I am a public policy person focusing on conservation
and essential infrastructure.
What I'm going to talk about touches on a lot of the different pieces that have come up in these
discussions. It's really has to do with how to get a broader audience thinking about resilience,
talking about resilience, and become supportive of the investments needed to make a more
resilient region. And, in this case, I’ll be talking about the San Francisco Bay Area. I'm going to talk
less about design and a lot about people. And then I’ll talk a little about design too.
The Resilient by Design Bay Area Challenge is a design challenge that's about a year-long process.
It was based on a project called Rebuild by Design that happened after Hurricane Sandy in New
York, where a group of really forward-thinking people came together and said, "When we're
rebuilding the waterfront that was devastated by Sandy, let's make sure we're not just putting
things back the way they were, but thinking about how we can use the investment in rebuilding
to make a more resilient future and really address a number of social issues and actually improve
people's communities, as well as making them more flood-resistant."
Groups of people in the Bay Area heard about this and thought, "Can we do something like this
here, except before we have a big natural disaster? Before we're devastated, or dealing with a
$60 billion dollars or more of a disaster recovery? Let's see if we can make an investment in the
front end." So that's what we're trying to do with the Resilient by Design Bay Area Challenge. A
big difference between our efforts and New York’s Rebuild by Design initiative is that they had a
partnership with HUD and included considerations about how they were actually going to use
the disaster recovery funds they had. They had a big pot of capital funding to implement their
design ideas, and we don't have that. What we have is people that are going to work together to
actually come up with ideas, and then come up with plans, and then implement them. At least
that's what we're trying to do.
Now, I'm going to talk a little bit about who the different types of people are that we have
involved in this project. One of the things I think is really important and exciting about this is that
we’re following a different type of model. I just want to get into a little bit about the nuts and
bolts about how it's working and some of the process issues because I believe we need to think
differently about how we do planning and how we do design. I'm so excited to share what we're
learning and some of the details of the process.

237

Figure 166. RBD final event, Resilient by Design
We have an executive board that's made up of a mix of political leaders, business leaders, nonprofit leaders, environmentalists, social justice leaders from around the region and the state, and
members of the state’s coastal conservancy. We also have a jury that brings design expertise
from around the world (Figure 166). We've brought all of these people into the process to help
us think through how we do this work in the Bay Area, how we think of the region, and how we
ensure all of our investments are more resilient. And, so we have a mix of people from academic,
government, and private sectors, as well as some regional planning, environmental advocacy,
environmental justice, and health and design experts. I think sharing information about those
involved in this effort exemplifies what all the different facets of resilience look like, even though
we're starting from a design perspective.
I'm going to talk a little bit more later about financing, but it’s important here to mention that in
moving from just being a high-level design ideas competition, or a design competition, to really
making sure that the projects get implemented, we do have a lot of people thinking about
finance. And, we're really working on engaging young people at all levels, both from the angle of
educating professionals on a related career path and working with students. We also have
professors in a number of our local universities that are doing similar exercises using the research
that we're already doing to get their students involved. Figure 167 shows we also have young
kids involved in learning about sea level rise, climate issues, and coming up with their own ideas.
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Figure 167. Kids Collaboration, East Palo Alto Community Meeting
Aside from the range of folks involved in this project, I think it’s the process that gets at some of
the big challenges that our region is facing and some of the sticky issues that we have
encountered along the way. We started with an open call for design teams to participate in this.
We were looking for multi-disciplinary teams: architects, landscape architects, engineers,
biologists, artists, community engagement experts. Teams had a lot of flexibility to come up with
their own strategies and their own case for why they would be a good fit for the open and creative
design challenge.
We ended up having 51 teams from all over the world applying. Ten teams were selected, and
we have a couple hundred people representing a lot of local firms from the Bay Area, or local
representatives of national firms. We also have some international people as well.
So, there are design teams, and we also did an open call for site ideas, which gets into the idea
of building regional interest and awareness of the challenges. We really asked people around the
region to identify the areas that are vulnerable to flood risks that they already knew about, areas
that would be well-suited to a challenge like this, where we could bring in a design team to come
up with a creative idea outside of the government process.
In many ways, we're asking a lot of the design teams. They do get a stipend to participate, but it
really is a labor of love to do this kind of work. The people who wanted to participate talked about
the ability to bring their creativity into the project. People go into fields like this because they're
creative people, and in much of their work, their job is, "Here, we need this building. Design it,"
but there are often a lot of parameters already existing. This, on the contrary, is a very open
process, so it's not for everyone. I think the people that do well, and the sites that do well, are
sites that need someone to come in and think differently.
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We have 10 design teams, and we identified several sites around the region. As Figure 168 shows
we spent the fall of 2017 touring around the region to show the design teams what the vulnerable
areas were, connecting to community members to raise awareness about the challenge, and
building on existing regional knowledge. We didn't want to be starting from scratch, but rather,
building on what we already knew. We spent a lot of time walking through marshlands and
meeting with community-based organizations, city and elected officials. And, as I mentioned, we
wanted to make sure we were building on the many, many different documents and work that
had already occurred.

Figure 168. Week 1: Collaborative Field Research
We developed a briefing book that that pulls together the reports and research and maps, not
just about sea level rise, but other vulnerabilities that exist as well. Here are areas that are at risk
for displacement. A big issue in the Bay Area, obviously, is housing affordability and
transportation. Those things are on top of mind of the design teams. We really want to make
sure that when we're thinking about resilience, we're thinking about broad solutions that will
address more than just flood risks.
In terms of process, the design teams went off and did an incredible amount of research on the
multiple facets of flood risk, sea level rise and the challenges facing SF Bay shoreline in more
urban areas, some that really addresses some of the governance issues, accounts for a mix of
geographies, and considers how flood issues don't really follow jurisdictional boundaries.
Research was conducted at a very local level.
In our 5-month Design Phase, the teams were actually working with local communities and other
stakeholders to develop big ideas to address local problems. The main thing is that we realize
that the solutions are not all necessarily exactly what we're thinking about when we first think
about design.
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As an example, we had a team that was called the Permaculture & Social Equity team (Figure
169). They really identified the need for more education and awareness around local community
members, especially and particularly disadvantaged communities, to help advocate for resilient
solutions in their area. They are creating a pilot curriculum based on a permaculture curriculum
that they already worked with that brings in coastal adaptation measures as part of the
curriculum and trains young people. They're looking at getting people of all ages involved and to
be able to advocate in their own communities as resilience ambassadors.

Figure 169. Napa Plant Site / Napa County Former salt ponds turned wetlands at the mouth of
the Napa River
And then, we also have a team that's particularly focused on sediment issues, mud issues in the
bay. They’re thinking about how we can increase the living shorelines and use nature-based
solutions to actually reduce flood risks while enhancing habitat and other benefits.
I also want to talk a little bit about the creative ways people are educating and reaching out to
community members. A nice thing about the process we’ve established is that it allows us to get
creative about how we're engaging people and raising awareness about this challenge. The
Hassel+ team, for example, rented an old bank, including a bank vault, in south San Francisco to
connect with people that don't know about us. And then again, we have students that are
building their own models for community outreach.
Finally, I wanted to give a little bit of a glimpse of the design process. This is just a high-level
example of the team Hassell+, and what their process is (Figure 170). A lot of people ask, "Well,
what are the teams actually doing? What are they addressing?" Really, we’re looking at how all
these issues are interconnected, and how we're thinking about resilience to flood risk and sea
level rise. Beyond that, this design challenge is really examining how solutions to such issues need
to be connected to all the different challenges that a community is facing.

241

SOUTH

SAN

FRANCISCO

Figure 170. Hassel+ team project with San Mateo County and the City of South San Francisco.
The design teams are trying to, in a very short period of time, dig into those kinds of issues, and
this is just a sense of what they're taking into account: who needs to be involved, what the needs
are, and who's going to take it on in the future because at the end of May 2018 we'll wrap up this
phase of the challenge. By then, we'll have the design ideas.
In addition, the teams have to put together an implementation plan including what the next steps
are to make these projects a reality. We'll go through all those pieces of the final designs, and
then really think about implementation. In my next talk, I will discuss a little bit about what that
looks like: what are some of the challenges we're really uncovering to get to implementation.
The themes we’ve uncovered are themes you've heard throughout the symposium around how
we think about dealing with hazards before they happen, so we're not doing without those
billions and billions of dollars and devastating loss that these disasters accrue and we’re not doing
without exploring the interdependent meaning of these disasters.
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Steve Moddemeyer - Using Resilient Design Performance Standard to
Accelerate Recovery Based on Community Priorities
What I loved about my landscape architecture degree was a chance to learn how natural systems
and human systems interact. Look at the world around us. What are the ideas and conceptual
frameworks that yield the kind of world we’re experiencing? I think about that because what we
experience is way short of what we would want and expect.
We are experiencing a world that is made more vulnerable because of decisions that we’ve made.
The mindset that we’ve been applying has not been thoughtful enough. Perhaps these concepts
were thoughtful for their time, but they are not serving us anymore. If we understand how
ecological systems work, then we can improve how we design and manage our cities, open
spaces, and the built environment.
In 1986, Buzz Holling, an ecologist, was trying to figure out how some species go extinct and
others don’t. For example, frogs have been around for 25 million years. Humans like us have been
around only 700,000 years. So, what is it that makes a small soft frog have all the tools necessary
to enable that species to last millions and millions of years?
We used to think that success was linear. That if you find an opportunity as a species then you
exploit it. If you’re successful you get to a place where things are pretty stable and you can resist
change as it comes. You’ve got it figured out. You’re established. But what Holling found was
that success is non-linear (Figure 171). He realized that if you are really resilient, it is when things
break that makes the difference. When the system breaks – the bulldozer shows up, the disease
happens, or icy glaciers get a mile deep – than you have to go through this release phase where
things die. Things get broken. Resources are lost. Yet if you are resilient, you reorganize quickly.
And then you get back into this front curve – the exploitation and conservation curve.

Figure 171. Buzz Holling's Adaptive Cycle
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Cities, too, go through this cycle over and over. That’s because cities live for hundreds and
hundreds of years. Some of them thousands of years. To live this long a city goes through this
adaptive cycle over and over. No matter how great it is now – something happens. It breaks. And
if the city is resilient, it reorganizes and maintains its identity.
I was working with Detroit. They were booming with the auto industry. Between a combination
of economics, automation, racism, and poor choices, they ended up losing over one million
residents. It took them 60 years to get to the end of the cycle. A few years ago, they declared
bankruptcy. This put them back at the beginning of Holling’s adaptive cycle. That suggests that
they are poised to be America’s next 21st century city. Because they are rebuilding, they can
rebuild the way that we used to do it or they can rebuild to a new resilient and sustainable city.
They have that choice.
That’s not so easy to do, unfortunately. One of the things we do in government and what we do
in our professions is we say, “We want you to design to the 100-year storm” which means that
there is a one percent chance that a storm of this magnitude will happen in any given year. Or,
for earthquakes, we might select the 1,500-year return period – or whatever metric we choose
to apply. Based on this our design teams go out and design systems that resist events of that
magnitude. We justify this based on the theory that the chances of this breaking are pretty low.
If it does break, it will be in the future so why worry about it? But if we are really designing cities
and buildings for life, then we have to realize that there is Holling’s release and recovery phase
coming at us.
If we really want to be resilient, we need to design for the whole adaptive cycle. All the way
through. Even if we select the 100-year storm – the 1 percent chance of change – our design
teams ought to be directed to and asked to come up with the most cost-effective solution that
achieves this level of performance AND also that makes it easiest and quickest for the
community to recover.
We don’t do that now. We externalize recovery to the victims, to the survivors. So, after
Hurricane Harvey pounded Houston in 2017, there are 100,000 families that were tearing out
their sheetrock, borrowing money and using up their credit to try and get their single-family
homes and properties back into shape so that they can recover and get back into the growth loop
– the front loop of Holling’s diagram.
But there are many people that never recover. Forty percent of small businesses fail after a
disaster like Harvey. Why? Their debts don’t end. Their revenue disappears while their costs
continue. These small businesses and residents with low or no savings never make it back to the
front loop.
This creates a social equity issue if we don’t include recovery when we are designing
infrastructure.
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Earlier in this workshop I asked the question of one of the big engineering firms: if we need a
billion dollars of new infrastructure and we want you to guarantee that it will work for 100 years,
would you do it? The answer was maybe we would but we’d have to look at the math. But also,
the answer was that we can’t guarantee everything.
That means that everyone impacted is on their own when an event exceeds our guarantee.
Some of those impacted may have the least amount of capacity or resources to recover. This
poses an ethical question for our professions: why is this acceptable? What can we do to
internalize recovery into the way that we design and build buildings and infrastructure?
One of the pathways forward comes from Buzz Holling. It is socio-ecological resilience – a more
holistic kind of resilience. Walker and Salt along with Holling came up with this. This kind of
resilience is essential when baseline conditions are shifting – which they are because of climate
change. The rivers are changing. The species that depend on the rivers are changing. And the
weather extremes are changing. We are getting more hot days and more cold days. We are
getting more droughts, more fires, and more floods because baseline conditions are shifting all
around us.
That means we can no longer predict what the next 100-year storm is going to be anymore. We
need to come up with strategies that accelerate recovery for communities because everything
will start to break more often.
Stationarity is dead. This is a key concept. We used to think that the climate was relatively stable.
It would vary around a centroid. Every place would have a unique but stable climate. But in 2008,
Milly et al said given all the new carbon in that atmosphere and all the new thermal energy that
means that there will be more water vapor in a warmer atmosphere such that we can’t really
predict what the climate of the future will be. And yet, we continue to design our entire
infrastructure based on what we expect our future weather to be. We design our bridges to
survive the 100-year storm. We design the culverts under our roads for that, too. We specify
heating and cooling system for new buildings for the weather that we think the building will
endure. Yet we don’t know what that weather will be anymore in 20 years or in 40 years. We
don’t know because stationarity is dead.
So how do we design something that’s supposed to last, when the conditions that it’s designed
for are changing?
The way we do it is to use the principles of ecological systems that allows them to not only resist
change but to thrive through change.
Our buildings and our infrastructure can no longer be based on a stationarity model that is no
longer defensible. We have to shift and recognize that it is all about variability now.
How do we design and pour concrete in a changing world in a way that makes sense? This is our
fundamental challenge now. And yet we are not asking ourselves to do that yet. We’re still acting
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as if our job is to get the least cost solution that will never break (up to a level that is no longer
defensible). It is a conundrum. We need to start asking ourselves different questions.
In late 2015 and 2016, I collaborated with Chris Poland, Consulting Engineer, to work in Boulder
County and cities in Colorado after they had their drought, that led to fires that led to devastating
floods. The situation in the Front Range of the Rocky Mountains is that the rivers run low way
down in the V-shaped valleys. The bridges are high above the valley floor. But because of the
wildfires, the mountains were covered with bare soils and fire debris. Intense rainstorms hit and
mobilized all those soils and debris. A huge pulse of water and debris roared down the valleys
taking out roads, bridges, and houses.
The State of Colorado secured disaster funding from Housing and Urban Development (HUD) to
help with recovery from these devastating floods. HUD funding included a requirement for a
“resilience performance standard for infrastructure.” So Chris Poland and I were hired to help
the county and these communities to facilitate development of a Resilient Design Performance
Standard for Infrastructure and Associated Buildings.
The consortium of cities and the county said let’s make this real. Let’s not waste our time and
let’s make sure that it works for us. So, working together we based the standard on the State of
Colorado’s definition of resilience. We used the National Institute of Standards and Technologies’
(NIST) Community Resilience Planning Guide. Our project was one of the first if not the first
application of that new guide.
In going after this contract, I had reached out to Chris as he was a principal author of the NIST
approach. I was impressed that the NIST guide used time-to-recovery as the metric. This is
exactly right if you are trying to do an ecological approach to resilience. I later talked to NIST staff
and asked them why they used time to recovery. Was it because of the ecological relevance? No,
it was for its own reasons. It just seemed like the right approach.
The project in Boulder developed a three-step process. First, we worked with the community to
identify performance goals. The question to them was more or less, “How long is it acceptable
for stuff to be broken?” Second, once it is broken, “What are the ways that we can design it so
that it recovers quickly and not be expensive?” And finally, once the team has developed their
recovery goals and designs, then they need to do a business case to document their work and to
make apples-to-apples comparisons between the alternatives that they considered.
One of the keys to the NIST guide is that it’s not the building or the infrastructure that is the
focus, it is the community functions that the infrastructure and building enable that matters. So,
we start first with the functions of the community. Then the question is how long the community
is OK with not having the facilities that would support that function? If our function is to educate
our children, then how long are we OK with the school being broken? In the Boulder example,
the answer was a month. How about a park? Actually, the community wanted them back even
quicker because they go to the natural areas to help with their own peace of mind and healing
after a disaster.
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We followed the NIST process through a range of community functions eventually addressing
over 100 items. In each case, the question is how long can this be broken before you want to
have it back? It was very interesting. For example, there is a town called Jamestown, CO that is
in western Boulder County in the Front Range of the Rocky Mountains. There are multiple bridges
that got washed out that serve the town as the road crosses the river in the narrow valley several
times.
The people of Jamestown are tough mountain people. They weren’t too worried about the
occasional bridge being out but not if it takes years to rebuild it. And years is what it takes. As
the bridges were blown out, a new higher standard for the bridges was developed. It had to be
higher than the old bridges to make sure that there is only a one percent chance in any given
year that it would be damaged. Of course, when you raise the bridges you have to also raise the
roads that serve them. It becomes a multi-year and multi-million-dollar process.
On the other hand, if we could fix the bridge in six months they might not care if it went out every
ten years – which is a significantly different standard that gets the community what they want
much sooner than with current standards. It turns out that it would have been a whole lot less
expensive to provide bridges that are designed to break and be quickly repaired with spare parts
saved in a yard somewhere. Less cost, faster recovery, and tailored to community goals. What’s
wrong with that?
While the NIST guide is great, there is a concern that it might have communities hardening
everything. Building everything to an unaffordable standard would still be a problem. To address
this, we integrated into our approach a sustainability and equity perspective. We developed a
checklist of 23 questions for the design teams to help them expand their thinking more broadly
as they consider creative solutions to accelerate recovery and key community priorities.
The 23 questions were aligned around the State of Colorado’s resilience priorities: create
multiple benefits; address high risk and vulnerable populations; make economic sense; hard-wire
social equity into any solution; be technically sound; be innovative; and increase the community’s
adaptive capacity.
But the questions also incorporate the principles of socio-ecological thinking. For example, one
of the questions is did you consider the project at a variety of different scales? This is because a
lot of times, the solution for a problem will be at a different scale than the problem manifests. It
could be up or down in scale. Failure to adequately consider scale is a common mistake. A lot of
times infrastructure providers manage at the scale we are at and we rarely think about going up
or down in scale to solve the problem. While it does happen sometimes we often fail to be
systematic in considering multiple scales.
Our 23 questions included scale, diversity of sources and methods, modularity and connectivity.
All are attributes of natural systems that adapt to change. If we apply the attributes of natural
systems that adapt to change to our built systems then we can then use those attributes to
247

inform our design solutions. These solutions harmonize with existing activities and have a longterm impact.
The checklist stretches the team thinking. Then they prepare a business case to show their work.
This approach does not throw out the baby with the bath water. More traditional solutions will
always have their place in protecting our communities. Perhaps 80 percent of the time teams
will end up with a more traditional answer. But that means that 20 percent of the time the team
will come up with answers that they never would have achieved without this guidance. And if
we change 20 percent of the outcomes each year in the millions and billions of dollars we spend
for infrastructure, then we will have made an immediate and long-term contribution to lessening
the burden of recovery for survivors. We will have increased our capacity to adapt to change and
made our communities more resilient.
This approach can work with any county whether or not they are receiving disaster funding from
HUD. For example, Snohomish County in Washington State is looking at applying these processes
to all of their infrastructure spending. So that every year 10 to 20 percent of the time they will
be adding resilience thinking to existing spending. That’s with no new spending. No new source
of funds. Just a redirection of existing processes to create more resilient outcomes within the
existing budgets.
This approach is how we can afford resilience. It is not necessarily a brand-new source of money
to do everything bigger and better and sooner. It is instead a recalibration of the questions we
ask of our current capital spending and our design teams. We want them to address our need
for functional infrastructure with solutions that better reflect our community priorities and that
will accelerate our recovery once whatever it is that we built that gets broken. Only by thinking
in advance – in pre-design – can we integrate resilience thinking into everything that we do.
For example, in La Conner, WA we recently conducted a value planning charrette (an accelerated
design process) to help them think through how they will adapt to rising sea levels. La Conner is
a tiny fishing village that has morphed into a tourist trap. It is right on the banks of the saltwater
Swinomish Channel. This town now has flood events from storm surge about 14 times a year.
High tides now go higher than before. The tide water flows into the main street and under the
buildings. USGS did a thorough study and showed the town that these events could increase to
120 times a year within the next generation.
La Conner has nowhere to go. They are at sea level. What are they going to do? So, the design
charrette started with this plain fact: it’s already happening. Sea level rise is not just coming in
the future. It’s happening now. Storms are making it worse. It’s going to start lasting longer and
longer. Now it lasts for two hours, but within a generation these events could last five days. We
need to think about how to deal with this. We have the tools to do that because we are humans.
We are adaptable. We are flexible. This is what we do.
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They started by identifying shared values. They developed criteria for success such as affordable,
such as feasible. Then through a guided brainstorming and concept development they identified
some exciting solutions. One of the two major strategies is to put the town’s main street buildings
on floats that rise and fall with the water. They will continue as historic buildings in a historic
district. But they will be amphibious. They also have ideas about shifting the plumbing for the
stormwater system in some places to redirect the salt water away from the stormwater system’s
freshwater outlets. This is their long-term strategy. It is flexible. It is affordable. It is feasible.
What La Conner did was create a strategy for themselves that they own. It gives them a 10-, 20, 40-year vision about how we are going to adapt to change. Humans are good at adapting to
change. But it is not what institutions are good at. So, we need to develop the policies,
procedures, and mindsets that say adapting to change is what we are all about. In La Conner,
they even adopted new policies for their comprehensive plan – a state-required growth
management plan that guides future land use decisions.
Other examples from CollinsWoerman practice include the Resilient America Roundtable’s work
with the Puget Sound Regional Council. We worked on regional understanding of resilience and
considered how policies could nest under growth management for the four counties around
Seattle. New guidelines and criteria for transportation projects are also being considered.
Finally, the State of Washington is adopting a value planning approach that encourages
communities to include a broad and creative approach to infrastructure planning based on the
type of processes that we demonstrated in La Conner and other Washington cities. Value
planning is called out in new state law as a recommendation for communities seeking loans from
the state’s Public Works Trust Fund. With value planning it isn’t always explicit that it’s a
resilience plan. Yet the concepts outlined here underlie that process.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 2.3.
Presenters:
Moderator:

Steve Moddemeyer, Amanda Stevens-Brown, David Tickle.
Alicia Daniels Uhlig.

A. Daniels Uhlig: William's Siembieda starting point working definition of resilient design is
‘The intentional design of buildings, landscapes, communities, and regions in
order to respond to natural and manmade disasters. It calls for long-term
changes, evolving and constant change’.
So, is that enough? Does it need to be edited? How might it be edited? Laurie
Johnson was talking about McHarg’s Design with Nature. Is the definition
enough to get us to design with nature, so we can really latch towards that?
Paul Hutton, said that really resiliency starts and with security in talking
about educational design, so the definition might need to be open so that
isn't the case. What are your thoughts?
S. Moddemeyer: I actually think of resilience as creating the opportunity for a community to
thrive through change. There are lots of changes that we don't want, so I am
not saying any change is great, but imagine having to get through a change as
a community. How do you thrive when your community is experiencing,
going through, change? The capacity to adapt to change is something that
needs to be addressed all the way through, so I actually think that the service
of resilience is to make it disaster specific. That actually tends to be more of a
North American approach. I first learned from Americans where it was much
more about the city to be resilient to all kinds of change.
I think the problem with the individual disaster thing is that everybody in the
front part of that group goes everywhere making commitments. They call the
chamber of commerce, and they are like, “We're making money. This is going
great; don't mess it up with a lot of extra costs that you can't afford, fixing
something that may not break.” The other point of view is, “We are going to
be changing, whether it is via technology, or through climate change, or
because of earthquakes or who knows what, so how do we give ourselves
the capacity for not just wealthy citizens, but all the citizens.”
A. Daniels Uhlig:

Interesting questions. Do we lead with the disaster, do we lead with the threat, or do we lead with the
positives? I think that it is a careful needle to thread. On the one hand, leading with disaster either feels
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alienating or too scary for people, and then on the other hand if we are not talking enough about what
the reality of the threats are, it is unlikely we are going to create the deserving urgency.

How do we create that urgency with people? Like you describe, “We need to
make their communities more resilient,”and people respond “ out
community is resilient,” but resilient can mean a lot of different things to
different people (social networks, economy, infrastructure, and many
different pieces).
I think, when we are making sure that definitions really resonate with people,
people need to see themselves in both the positives (what we already have)
and in what we need. How we communicate that is something we really get a
chance to experiment a lot with in this process because resiliency is a
“newish” word for a lot of people, and I definitely have people say things like,
“Oh, the British Government crossed out sustainability, you know, in all our
city plans.” Then we are done. There is the question of finding resilience, and
this question is almost like, “What do we really mean? What are we trying to
do? How do we communicate that?”
D. Tickle:

I disagree with that. I think relearned that some justice is the core of your
environment, and its social significance is critical, and perhaps the social side
of resilience is a longer-term approach. It is cunning. It is a little bit hard to
get critical about it, but then in that journey you've got to be able to deal
with huge shocks, which are probably due to environmental, climate-based
shocks. It's kind of like having to put it at the same time as “the environment
doesn’t do what I want.” It's the social resilience.

S. Moddemeyer: I think you last talked about reverse engineering the outcomes that we get
by opining a design storm or performance standard. We are externalizing
recovery to the survivalist, and that outcome is king, and that's something
we do every day when we let resilience by. If you look at our everyday
budgets, whether we are preparing infrastructure or designing infrastructure,
we always have performance outcomes. What am I designing to; what are
the performance targets? That's really the challenge. And sometimes we will
settle for more frequent disruption if it's less impactful, but right now we just
kind of have a standard that we inherited from future generations. We
created a really brittle situation, and it doesn't help to make it more brittle. It
needs to be more flexible and have better criteria.
A. Daniels Uhlig: And to those different criteria, do we just cross out the words sustainability
and resilience? There has been a lot of discussion about this. I think resilience
and sustainability go hand in hand, and we've had quite a few comments to
that effect. We have also talked about frogs quite a bit in the last two days.
So, leap frogging: how do we leap frog, and what might make a change, or be
edited in its definition? The balancing act is something that is more grinding
251

than it sounds as well. Any thoughts? It was a question featured yesterday
that we didn't explore much about what we are balancing that to, because
resiliency has been around disasters, and, as you said, it's not just disasters.
How do we imbed that idea that we balancing, we are getting beyond where
we were?
A. Brown-Stevens: The original rebuild-by-design process was about acknowledging that
sometimes we are feeling that we can move faster than we want to think
given our limited nature, and we are going to go back and redo everything
exactly how it was and show them who is boss. But I think, instead, this is an
acknowledgment that this does not makes sense. I think we need to allow
these breeches when we try to return from major high-end attacks.
So, how do we think differently as far as our rebuilding from a disaster, and
how do we impact this in a more open and creative process? One of the
things that has been hardest about responding to this challenge is that we
are working with different design firms - from some of the biggest firms in
world to very small local firms, and I think different types of firms can really
thrive in the process if they are excited to embrace that openness. But for
most corporate firms, that's not really to what they are accustomed to. We
want to design building solutions, and people ask things like, “What is the
number: how many feet are we designing to?” We did this whole clip at the
beginning about how people's rights, you can't really measure them. The
feet are not our work. It's not like, “Well, we are six feet, so we are dead,
because we have the wave and the storm surges, and the ground water and
all these things.” It's a really a much more dynamic process.
There is no answer, and that is different than how we generally do project
designs. So how do we push students to learn as they are learning? How do
you keep that feeling of uncertainty while coming up with creative ideas
when we know what we are doing now doesn't work? I think that is hard,
and it is also exciting to live with the challenge of this generation - people
dealing with architecture and living with architecture in the combative
adjacent world is. We have to think differently than we have before.
We have to be more up on the government policy side, which needs to
change as well. How do we want to do that hand in hand with the policy
around the San Francisco Bay sediment and big build? When people were
filling in the bay, there were all these very strict rules about putting fill into
the bay, and you get an incredible amount of ferment because there is plantbase in Silicon Bay. Now if you want to actually bring in fill to build more
resilient weapons that will actually reduce cleanliness, you basically can't do
it in a lot of places because of permits being from a different era. Maybe we
need to be more creative.
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D. Tickle:

Let me see if I understand the question. I think there is a lost opportunity to
talk about these things, and I think optimism is so powerful that designers
need to think about, and we are meant to create: visions of a future. I think
this is such a powerful thing for us to be doing. One particular story
resonated with me when I first got involved in this project and did a little
research about the idea of resilience and mainstream resilience in San
Francisco and just looking at the 1906 San Francisco earthquake. The story
that stuck with me was this beautiful description from a newspaper article
about how after the earthquake people just occupied parks, and the
restaurants would set up makeshift hospitals that had wedding chapels, and I
thought, “who on earth needs to get married after a massive earthquake
hitting a huge chunk of the city?” But to me, it just suggested a real sense of
cultural replacement to say, “life just goes on; yes, we are going to get
married because that was our plan. We were getting married before the
earthquake, so let's just do it.”
I think it shows a resilient optimism, and I think to me that's kind of what it
should be about. You just got to shoot and hope that we are getting better,
and that we are contributors to that idea of a positive kind of future.

A. Daniels Uhlig: You shouldn't make uneasy language around the optimistic and positive
things.
I didn't see how it ended in that situation, but speaking of optimism, and we
have a bunch of students in the audience here or other professionals joining
us: are there any questions that you have?
Audience:

One thing I noticed you were talking about in the resilience plan was that
there was actually going to be a global climate conference in San Francisco in
fall of this year. In fact, it is very important, and I was wondering, since that is
going to be involved, does the resilience plan really have anything that pretty
much shows what we can do in terms of green technology, whether it be
preparing for the floodplains to get higher or get more deeply submerged?
Has there been a lot of environmental aspects involved in the resilience
plan?

A. Brown-Stevens: I can speak to that. We have this global climate summit that the governor
announced, and the San Francisco Bay Area is trying to figure out what that
is, and what exactly is going to be there, and how to showcase all the great
work that we are doing, and, so, I do think we are well positioned and
working with some both state-level and other leaders to be able to highlight
the design ideas that come out of our design challenge. We will have our
ideas and plans in place in May 2018, and definitely working with a team to
figure out how we highlight those plans.
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Really, the idea is a suite of different solutions that remain interlaced
solutions as the first, most optimal, way of looking at this, and that's
something that I think is really one of the exciting things about doing this
work is that you can look at these other benefits. The Bay Area is a place
where we are always around water but we do not have a lot of access to the
bay. A lot of the area around the bay is industrial, and so, in thinking about
using weapons and horizontal levees and other styles of barriers can actually
increase the benefits to having managed recreation while reducing that flood
risk. I think that is something people are really open to, and in thinking about
how to start measuring the benefits of those more carefully, and rooting
them into not just model projects but as the regular way of looking... maybe
people don't want big walls and that knee jerk reaction.
Audience:

This may be a little bit of a pessimistic take, but I am kind of forced to
question what the motives are: at what point does resiliency become more
like a “save and preserve” approach than what we have now?

A. Daniels Uhlig: So, the question is about the stubbornness to preserve what is in place
versus retreat?
Aud. Response:

Yeah, exactly. So, with what is existing, taking resilient measures to do what,
albeit change for the better. I wouldn't mind designing stubbornness to keep
it all on any old standard. I want to press the population we have. Is there a
point where we have to do something?

A. Daniels Uhlig: There have been quite a few discussions in the different panels, and then
maybe even around the corner.
S. Moddemeyer: You spoke about the difference between existing change and adaptive
change, and I have some issue with that. If we are compliant, then maybe we
need to transform the approaches now taken. I think that is a really good
discussion, and I am going to talk about it in the next session.
A. Brown-Stevens: I will say that it is interesting because we are trying to come up with ideas
that inspire people to take action because we don't have funding or the
leverage to make people do things, and our team is trying to push this idea of
different, and maybe you can have a piece of it, and people freak out. I
mean, obviously we know that. It's really a long way from that, but I think
that would probably be a good fit. There is a certain amount in the Bay Area
in the way, the topography is. Once we get to about nine feet of sea level,
then we all have to leave. So, we are kind of advanced until then.
D. Tickle:

I think that is one thing we could have been asking here. We did talk about
running a different retreat. We kind of did draw a line on that. Once we get
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to that point, we will be under water, but we can't have the kind of time that
we should have. It could be that there is someone who is really upset about
it. I might ask them. I mean we are not saying get out now. It is a longer-term
strategy, but if someone volunteered as part of the discussion and still had a
very visceral reaction at that time of day. Yeah, it's a really difficult world, but
I guess if we don't start moving towards the stuff we are talking about, then
nature wins, so you have to tell us.
J. Sawislak:

One thing that Bill and I have been talking about these days is the issues
around governments, and how that drives the building to do the same not
only to fund it, but also to look at this as a regional issue. And, I know that
with Resilience by Design, and you are looking at this as a regional piece, the
Bay Area is probably one of the rare areas with government into each other
compared to some other places, but it is practical. I would be interested
what you guys think about the ways in which we can develop a model to
bring the different pieces of government together, and really push that
forward. One last note is that I would challenge the pieces of resilience to a
disaster frame is a U.S.-based thing, because the Sendei framework is really a
global way of looking at disaster risk reduction.

A. Brown-Stevens: Thinking about the future, that's really the best thing that could have
emerged from governments, and that's what the next talk will be about. But
I think the government needs answers for that. It definitely is one of the
biggest challenges, and right now it is at a very small scale, thinking about
how you can collaborate to create joint power authority along the creek. At
least you can collaborate, but it's really that we talk about the Bay Area
ingredient; it's really 101 cities, 9 counties, and we have 25 agencies. We
have a dozen park districts and split control management of districts. If you
look at the time it takes to complete restoration projects, and the
coordination it takes, we need to figure out a way that we are not going to
take basically years restoring, because we are not going to have time.
D. Tickle:

One model I have some interest in looking at is in my home in Sydney. About
a year ago, it was set up for what they call Regional Development Australia,
which is trying to get back to some of the 1,400 local government authorities
that have no interest in this kind of model, and yet the state government is
starting to make twinges, so it's sort of packaged that primarily land use and
transport. It is getting very integrated in a strategic way, I think, but in time it
will get stronger and stronger. I think those kinds of models are needed.

S. Moddemeyer: I understand, and I think that we need to change the focus of responsibility.
Just in Puget Sound alone we have billions of dollars a year that gets spent on
infrastructure, to maintain it and keep up with it. That money right now
could be reconfigured for something that changes the way we develop,
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changes what the design needs to do, and has the ability to do. I really do
think there is the potential to change what we ask of every level of
government to make it much more resilient. Again, there are definitely some
key scales within some scales. One example was we had a ground in Seattle,
and in Seattle we would get a cover of 1,200 people, and people were
concerned why their cities had plenty of water when the river wasn't, but
when Seattle was getting water. The media shed was way bigger than the
resulting case, so the point is to have different levels and different strategies
involved.
A. Daniels Uhlig: We have a short coffee break and will be back at 3:15 for the next session.
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SESSION 2.4

The Future Ahead – Issues, Challenges and Opportunities
David Tickle
I guess there's an extension to our everyday protocol specifically in understanding and thinking
about cities. You also have established a program focus, which is really about speculating in a
kind of far-reaching way about cities, thinking about big challenges to cities over centuries and
decades, investing in research; and thinking about design speculation around those things. As
part of that process, we talked to about 100 of our closest clients about the future of cities, the
future of design, and what they thought some of the critical issues and opportunities were. The
recurring themes of this symposium are the same themes that they talked about.
We framed our findings through three distinct themes: urbanization (when we're talking about
cities), globalization, and constructive technology; and thinking about how there are global and
also very personal impacts of those three things (Figure 172).
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Figure 172. Critical Issues that Affect Cities
In terms of connecting that, then, to resilience, in thinking about the first of those three themes,
urbanization, the number of people living in cities now will quickly get to between 70 and 75
percent of the global population within the next few decades (Figure 2). That equates to around
2.5 billion additional city dwellers. So, there will be 2.5 billion people living in cities that don't
have the housing, the infrastructure, the open space, all of the social and community systems in
place. Doing so, for 2.5 billion people is a huge task. And, one of the things to overlay on that is
knowing that the 90 percent of that growth will occur in Asia and Africa, in developing countries
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that primarily don't have the infrastructure, don't have the systems in place to take on that huge
and very rapid growth within cities.
One of the more unfortunate aspects of that can be seen on the map on the right where the big
focus of urbanization will be (Figure 2). It's primarily in equatorial areas, places that probably
have the highest climate vulnerability in terms of increased flooding, storm events, temperature,
and hotter weather conditions. So, 2.5 billion extra people living in the more vulnerable parts of
the globe is an issue for us all to be thinking about.
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Figure 173. Issue 1: the impact of Urbanization
Secondly, I’ll discuss globalization. The great promise of globalization was that there would be
this kind of leveling of the playing field, that everyone in the world would get opportunities, jobs,
the ability to live and work and travel anywhere in the world. In fact, globalization has intensified
where the wealth sits, where privileged opportunity sits, and it’s getting increasingly focused on
a smaller number of larger global cities. So, globalization is a major theme because it's gentrifying;
it’s reinforcing social inequality and lack of opportunity as well.
I think it is interesting is that a generation ago, most people chose where they lived based on
what type of job opportunity they had. The reverse is now true. As seen in Figure 174 most people
choose where they live for lifestyle and personal reasons, and then they find a job to match.
People are increasingly mobile and globally mobile. I live in Sydney, and I am probably better
connected to my colleagues working in Shanghai than I am to my colleagues working in other
Australian cities just because of the nature of those two global cities and the multitude of
connections that go between them.
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Figure 174. Issue 2: Globalization
The other thing that we're supposed to be able to relate to, as well, is the younger people, and
the values and priorities that people their age have. It's less about ownership and about accruing
objects, accruing house, but other things as well. There's been a focus around experience rather
than ownership and I think it's an interesting dynamic that we've got against this growing urban
elite of wealthy, mobile, motivated people. Again, think about all of the social inequity that this
attracts.
The final theme is technology. Cities are these heartlands of innovation, technology, and the
experimentation that pushes for thinking out loud to see, to understand, solutions to some of
these big issues. But we are not recognizing the negative impacts of the risks of some of these
technologies.
For example, if the “cloud” was a country, it would be the sixth biggest user of energy in the
world. That hidden idea of the “cloud” is this benign thing with no environmental connection,
and it is actually a huge user of energy and obviously a big environmental impact (Figure 175).
Similarly, our technology linkage to work, also means most people, myself included, have
constant reminders on our phones about what we should be doing twenty-four hours a day.
Technology is actually enslaving; it's not liberating me.
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Figure 175. Issue 3: Disruptions of Technology
I'm also a bit of a cynic in terms of autonomous vehicles and their impacts. In fact, I think that is
might encourage, people to will live three hours away from town and sleep in their car on the
way to work. We’re not interrogating enough the environmental, social, community impacts of
these kinds of technologies, and I think it's something all of us should do. Not to focus on the
solution, but to think about what problem we really need to solve and then finding a solution
that matches it.
I guess I would summarize that all in saying maybe some of the resilience challenges are around
what we were talking about in the last discussion: the acute risk of climate change, the
concentration of more and more people in climatically vulnerable parts of the world,
complementing the question of how we deal with those climbing and ongoing impacts of social
inequity locally and, of course, globally. And, finally, adding in this idea of technology, fabrication,
and application, how we need to be much more interrogative about some of the solutions that
we're so intent on pursuing without being able to question them.
Related to that, in some way, is the idea of multidisciplinary thinking and connectivity, the idea
that none of us alone will ever have the knowledge or the insight to solve these problems, so we
need to work together across a whole range of disciplines to address and try an unlock these
challenges. I’ll leave it at that, and I look forward to more discussion on any or all of these themes.
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Amanda Brown-Stevens
I don't have all the answers for the future ahead, but I think there are themes that have come up
around certain challenges; and we have to be able to tackle them. The Bay Area Resilient Design
project I work on has really helped crystallize where some of the opportunities are and what are
some of the challenges. I don't really have an in-depth presentation, and I don’t have specific
solutions to the challenges of the future. We’re really looking to all of you to help come up with
those solutions.
I think that my presentation is somewhat related to the question that Josh Sawislak from AECOM
had earlier around governance. We can come up with the greatest design ideas that will reduce
flood risk and benefit communities, etc., but if we can't get those ideas implemented because
there are political barriers – which is typically the way our structure works – then we're not going
to get anywhere.
Figure 176 is a photo spans four counties across the northern part of the Bay area and covers a
lot of agricultural land, a few communities and vineyards. There's Sonoma Raceway, which is a
place where there were a number of levies created a hundred years ago to protect farmland in a
way that flooding and ground water issues weren't really considered. So now, there's no flow
from the Bay, and we get some areas that get flooded; and then a lot of pumping happens.

Figure 176. Highway 37, 4 counties across the north Bay Area.
Many, many people depend on State Route 37 on a daily basis to get to and from jobs;
particularly, people who can't afford to live in Marin county, which is one of the higher property
value areas. They drive through here to get to Solano County, where they live. This highway
floods all the time during rainy season, which is a huge economic burden to people who are most
vulnerable. To come up with a design solution that will actually reduce flood risk and reduce
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economic burden, not only do we have to come up with the right design, but we also have to
coordinate with a lot of different agencies. It's an example of some of the governance barriers
we have to address to implement design solution.
The nice thing is that there are four transit agencies and four different counties that have started
to come together and have acknowledged this issue. We have a design team that is working on
some ideas. They're really open, and I think they have identified that they don't know the answers
to this issue. They are open to bringing in creative and different ideas, and we're hopeful that it
will help to look at how to address the redesign of the highway that will address flood issues,
transportation challenges and create ecological and public access benefits, for a win-win-win
scenario. People acknowledge that they don't have the answers. We're going to need design
ideas, and we’re going to need to bring in different people to think about this issue. I am hopeful
that we will start to bring together the people who will generate the types of solutions that are
needed, and then we can come up with a governing structure, including decision-making
structures across agencies that can make changes happen.
So far, I have mentioned a little bit about getting around regulatory barriers (Figure 2). Again, like
the fill issues, we have a lot of regulations along the Bay that are put in place for really important
reasons, and, yet, those regulations have unintended consequences. Since we have been to the
Bay and have spent a lot of time there, there have been a lot of people from the advocacy side.
For example, we have an organization called Save the Bay. It started around 60 years ago when
the forward-thinking planners of the 1940's and ‘50's thought, “Well, why don't we fill in the
whole basin? We'll have so much more space.”

Figure 177. Regulatory Barriers in the Bay Area
There are images like this little pond (Figure 177). Obviously, they didn’t fill it in, so we've been
very successful in stopping bay fill from happening, but we have been less successful figuring out
how we can actually modify the rules and regulations we have so that we can really start to
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address the issues we know we have today. There are people at the table that are starting to
think about this as part of the original design process. Often regulators are slightly uncomfortable
discussing projects that look different than what they're accustomed to or that have developed
in the Bay, and there is a lot of nervousness about this process with the regulatory agencies at
the state and federal levels, including the EPA, Wildlife, Army Corps, Coastal Conservancy, and
the Bay Conservation and Development Commission (BCDC) people.
One of the things we did was actually have a session with our design team and the regulatory
agencies in an informal setting where we weren't going to say to them, "Here's an idea. Yes or
no?" Instead, we just brought people together to do some brainstorming. We called the session
an informal regulatory speed dating meeting because we had the regulators all sitting at different
tables, and we had design teams going from table to table. The regulators came in to the session
really skeptically in the beginning and were actually very excited in the end. Because of the quality
of ideas from the design teams, it was clear to the regulators that they were not just coming up
with pretty pictures to put in their portfolios, but that they were really trying to grapple
thoroughly with the issues.
Sometimes it's important to bring people out of their comfort zones and invite them to think
about how to tackle big problems – doing so, is a way to break through some of barriers. I think
we touched a little bit on the issues around how, often, our areas that are most vulnerable to
flood breaks are also the areas that are vulnerable in other ways (Figure 178). In the Bay Area,
several populations that are most economically vulnerable are situated along the Bay, so, for
example, the people in Alviso, in San Jose are really cut off from the rest of San Jose, and they're
in the flood zone in an area where they're really at risk.

Figure 178. Most Vulnerable Areas to Flood
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When regulating agencies see designers coming in with these beautiful pictures and images of
new parks, and opened-up creeks, and a lot of the benefits of levees that can be provided in the
Bay Area, they understand that implementing such ideas often leads to displacement and new
people coming in. Some people really feel like, “Okay, this looks great, but who is this for, how
are we going to be able to sustain our community?” We must grapple with the issue of how we
protect communities that are really at risk and really vulnerable. But at the same time, we also
must make sure that we're not creating displacement and, instead, are making sure that the
people who currently reside in the flood zone can benefit from this investment. This is something
that I think all our design teams are really aware of. But, it's tough, particularly in a place where
housing pressures are so great, like in the Bay Area. So, we are really thinking about how these
investments incorporate housing and affordability, and protection as well. We want to ensure
that we're not just creating a structure for the people who can't afford it.
I think the other biggest challenge, along with those other challenges, is how we finance these
ideas. One of the things that's been really exciting about this process is that we have our finance
team starting to pull together. There are a lot of different little pockets of money – a lot of people
are starting to think about money and completing the structure. Our website has a finance guide
(http://www.resilientbayarea.org/finance-guide/) that for the first time is really tied to the
region and community in California. What are the ways we could get funded? What are the
funding courses? What are the challenges? These are important questions to consider.
The team put together some highly political examples, especially as a first step for the projects.
We came up with this idea of a city that wants to take the first step. When we talk about finances
and structure implementation, a lot of people want to talk about affiliated bonds and new kinds
of financing and fancy financing tools, but, really, a lot of what we're going to do, and what we
could do, is use the regular, old financing methods we have to bring the projects to fruition.
There's no magic bullet. There's no magic tool that we're going to come up with that's going to
make all this happen. It's really just going through and saying, "What are the pieces that exist?
How do we fund these things? Do we have local funding?" We could use state tools. We could,
where we create a district, do a bond. All of these pieces that we could do, they take that political
support and that ground-level interest that we're trying to build, as part of it. So at least for the
moment, there's not going to be any kind of “talk down, here's the solution” type approach.
It's really about building momentum in the work and creating the need. The Bay Area passed a
restoration measure that was implemented two years ago. It’s the first of its kind, this restoration
measure. Seventy percent of the people voted for a $12 tax increase for Bay restoration, and
we're using that for flood protection methods.
As a last thought about the future, we talk a lot about, or we're really focused on, flood risk.
When sea levels rise, we know that we have a lot of challenges. Our design teams travel around
the Bay, and a while back we spent a day in the North Bay looking out onto Highway 37 (Figure
179). San Pablo Bay is the city we visited three or four days before the wildfires. The whole area
was burned right after we were there, and it just really motivated the teams, and the whole
264

community, to realize that we need to talk about flood risk because, even though it feels far
away, we're dealing with these issues now.

Figure 179. Broader Climate Challenges
I don't have a solution, but the future is here, as far as cause and effect. In short, we really need
to come together and figure out, together, how to address challenges by coming up with great ideas.
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Steve Moddemeyer
Climate change and technological change mean that it’s all about variability. The way we make
decisions needs to change given the extreme uncertainty. How we can thrive in a world that is
about variability instead of stability is the theme of this presentation.
The design process now is to build things up to a certain level of resistance, whether it's the 100year flood, or the 1,500-year earthquake, or whatever natural hazard we seek to avoid. The
upside of this is that we know what our target is; we can price it and meet that target the best
way possible. We spend little to no time considering the best way to accelerate recovery when
the things we build fail. This approach externalizes recovery – we mostly abandon the victims
and survivors to deal with that on their own. Certainly, our designs rarely address what happens
after it breaks.
In a world of variability, we should be thinking about how quickly a facility can come back online
once the specified level of resistance is exceeded. This might seem pessimistic. Yet when we are
resilient we will be implementing cradle to cradle thinking.
We need to reduce the misery and increase the capacity of survivors to navigate recovery after
the system fails. For it is their savings, their credit, their lost time and treasures that have to be
recovered. Even with the modest help from FEMA or the federal government, it is up to the
survivors to fill out the paperwork, find all the documentation, and wait for weeks to months or
longer to receive compensation if any. We design professionals are getting paid to just design
and build that infrastructure. It’s our job! We have professionalized the front loop of Holling’s
adaptive cycle and left the back loop to the civilians (Figure 180). And they are often the least
prepared to deal with it.

Figure 180. C.S. (Buzz) Holling's Adaptive Cycle
If we care about equity, then this isn’t right. As professionals we have an ethical responsibility to
serve the broader public interest – which includes this entire adaptive cycle and its impacts on
the broader public from cradle to cradle.
Holling’s genius was in recognizing that a species is resilient if it maintains its identity while it
goes through this adaptive cycle over and over. Our friends the frogs have been through this
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cycle over and over for 25 million years. Our cities go through this cycle and they maintain their
identity even as their name changes from Constantinople to Istanbul.
Thus, identity is a key piece to understanding resilience. So then, what are the things that give
something or someone an identity? For a species it may be something physical like the DNA that
causes a peacock’s tail plumage or the rows of sharp teeth in a shark. But for a social system or
a community or a culture it may be other things. Think of identity as the story we tell ourselves
about ourselves. The story we repeat tells us who we are, who we were, and who we are going
to be.
For example, in the disaster business, if you think that you are a victim of a disaster you are less
likely to recover quickly than if you think of yourself as a survivor. Just that one-word choice victim or survivor - can predict how well a group will do when something happens to them. If a
natural disaster happens in a community, the governor might fly to the scene and say, “We are
survivors. We work together as a community. We are going to get through this together. We
will rebuild together.” That’s the way that leaders talk about getting through the response and
recovery phase because it reinforces that community’s identity. Our identity is the story that we
tell ourselves about ourselves.
If on the other hand, we define ourselves as victims then it tends to disempower us. It makes us
more fatalistic and less likely to choose recovery. This is no way implies that people aren’t
victims. When disparity, unfairness, or bad acts cause injury and insult then this does create
victims. This whole world abounds with trauma-affected victims of acts perpetrated against them
by intent or circumstance.
But the resilience message is about recovery. It’s what you do when something happens that is
the measure of a community’s resilience. Lars Watson, mediator for FEMA put it this way in a
Resilience 2100 interview, “When something happens to people they have a choice about the
plot of the next chapter of their life. Yes, what happened may be crummy, but ultimately they
often have capacity to write that next chapter in life.” What did we do about it? How did we
survive? How did we recover? It’s the recovery that is the measure of resilience, not the
imperviousness to change, or the meek acceptance of oblivion.
When we make investments in public infrastructure that enables a more rapid recovery, that
story about ourselves needs to be part of how we talk about the project to the public. We are
doing this because we are investing in us. And we want us, the people of this community to
survive and to thrive through time.
I heard a presentation by Johann Rockstrom of the Stockholm Resilience Center where he said
that ecosystems first resist, then adapt, or then transform. (In re-listening to his presentation, I
realized that he said “persist” rather than “resist.” But resist works better!) The idea is that an
ecosystem resists change, or it can adapt to it, or it can be transformed by it. (Figure 181).
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Figure 181. How natural systems respond to changing conditions
For example, when high water flows into an established wetland, the plants resist the higher
water and recover as soon as the higher water leaves. What if the high water returns before the
wetland plants have a chance to recover? Then the species mix of the wetland begins to adapt
toward assemblies that tolerate wetter conditions. What if the high water comes, but never
leaves? Then that wetland is transformed into a lake because it can no longer resist the change
and it can no longer adapt to the higher waters. It is something new. It is a lake.
Understanding the difference between resist, adapt, and transform strategies is important to
understanding resilience in a new light. We tend to think that resist is our preferred and only
strategy. And that limits us from truly becoming resilient in a time of uncertainty and accelerating
change from the climate and from new technology.
This is how we tend to design our infrastructure. We design it to resist change. Yet now we need
to add to our conceptual toolkit. We need to also adapt to change when our baseline weather
conditions shift. And if they shift too far, we may need to transform.
This second column in Figure 182 is from Snowden and Boone and their article “A Leaders
Framework for Decision-Making.” They identified that leaders make mistakes when they don’t
properly understand the context within which they navigate. Their Cynafin network concept is
sophisticated and well-developed. Fundamental to the concept is to recognize if the situation is
complicated, complex, or chaotic.
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Figure 182. Resisting change is complicated. Adapting to change is complex
They describe “complicated” as if you were to take a Ferrari apart and put the pieces all around
the floor. That’s complicated and it requires an expert Ferrari mechanic to come in and
reassemble all the pieces. But once she is done, Voila! You’ve got a Ferrari. It’s complicated.
“Complex” on the other hand is as if one were to take a Brazilian rainforest apart and place the
pieces all over the gym floor. Who do you call to come and put it back together? Just assembling
the pieces in their original alignment would be far short of the living, dynamic, self-organizing
entity that is a rainforest. We can tell we are in a time of complexity when there is more than
one right answer and more than one wrong answer and no way to tell which is which as
background conditions begin to change.
Chaos is when everything is falling apart. Snowden and Boone call it the Domain of Rapid
Response where “no manageable patterns exist—only turbulence.”
One of the biggest mistakes that a leader can make is to misdiagnose a situation. We may think
we are in a complicated situation when we are not. This plays out particularly with infrastructure
because we design infrastructure to resist change. To hold back flood water X feet deep requires
lots of physics and mathematics to engineer a solution that can resist events up to that threshold.
It’s complicated! This is why when climate changes are considered, the design community says,
“Give me the number. Tell me how high this levee needs to be. Give me the number; tell me how
hard the rain is going to fall. Give me the number!” However, with climate change, nobody really
knows how hard it’s going to rain or high the levee needs to be.
With climate change all we can say definitively is that there will be more extreme events. How
extreme, how often, or how soon – we cannot say. That’s because with climate change it is no
longer just complicated, it is now complex. We have no way to know what will happen until it
happens because we have this complex global system of systems that is adapting in real time all
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around us. We don’t even know what humanity will do, much less what the planetary systems
are going to do. It is complex because there is more than one right answer and more than one
wrong answer and no way to know until the future reveals itself.
We are design professionals in a complex world. It’s not complicated anymore. It’s complex.
That means that the strategies we use need to be different - to safely navigate in a complex world
riddled with extreme uncertainties and unknown unknowns.
When a leader is in a time of complexity, she establishes pilot projects. She establishes strategies
and patterns that might be helpful in the future changing world. If she can tell that conditions
are drifting in a complex direction then she should try experiments, try multiple strategies rather
than to put all her eggs in just one basket. She needs to help people to get some experience
trying new ideas, new experiments.
Rebuild by Design is a perfect example where leaders encourage experiments. What if we design
it this way or that way? This gives communities experience in new ways of doing things. They’ve
tried it. They’ve thought it through. They’ve developed insights necessary if the idea is going to
grow in importance in the future. The reason this is so important is that when we find ourselves
suddenly in a time of chaos, where the next steps are hard to understand, that is also when
innovations are the most attractive, where new ideas can outcompete. And if we have
experiments underway and experience operating these experiments, it is much easier for a
community to commit to something new when something existing has failed so miserably.
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Figure 183. When we thought the climate was stable, we could deploy complicated resistance
strategies. When stationarity is dead, we move into a realm of complexity and adaptation.
A key reason that we are in a time of complexity is because stationarity was pronounced dead
(Figure 183).
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Stationarity. As shown in Figure 183 was the idea that we expect the climate of the past to serve
as good proxy for the climate of the future. We thought that we could predict how high the tide
would be in the future because we know how high the tide was over the last 100 years or so. We
thought that the climate was stable. Sure, it was variable year by year, day by day, but overall,
we presumed that these variations were extremes from a centroid to which we always returned.
We could build our dams to capture rainstorms of a certain intensity; we could size our reservoirs
to provide year-round water. We could calculate the size our pipes in the city for drainage and
wastewater. We could set the size of our culverts under our roads based on this premise of
stationarity.
But now we know that stationarity is dead. We are in a time of non-stationarity. Everything is
shifting. Baseline conditions are shifting all around us.
Yet even though we are in a time of complexity, all of the tools and the standards that we
continue to use are based on the idea that the climate is stable! We know that we cannot predict
2
these future conditions, but we still act as if we can.
We are in a time of complexity where there is more than one right answer and more than one
wrong answer and no way to tell which is which. We need to be doing more experiments and
pilot projects. We need to understand that we are in a time of adaptation, not just resistance
(Figure 184).

Figure 184. Types of Resilience
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Downscaling is often used to supply new estimates of future climate impacts. The accuracy of downscaled
predictions, however, is limited by the assumptions placed into the model and the effect of non-linear changes that
cannot be anticipated in the future. Downscaling provides scenarios of possible future conditions but is limited in its
usefulness to calculate reliability or the cost effectiveness of solutions that are based on a probabilistic calculation of
risk.
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Engineered resilience is about resisting change. Socio-ecological resilience is about adapting to
change. Socio-ecological resilience is the appropriate model for designing and implementing
resilience for communities, infrastructure, and buildings in times of complexity. Buzz Holling
compared ecological resilience to engineering resilience. He said that they are like two different
paradigms. Engineered resilience is about optimization and being efficient and getting the right
answers for the right conditions. Whereas ecological resilience is about navigating through
change where you have no idea what the future conditions are really going to be.
If we think about how salmon navigate an estuary, they have no predictions about future weather
or stream flows. They do not have advance knowledge if there are blockages to access habitat.
A salmon comes into the estuary with a different set of tools: it has exquisite sensing capabilities,
navigation skills, and a non-infinite array of strategies that it inherited to help it figure out how
to do the best that it can in order to survive.
For example, the State of Washington Department of Transportation occasionally needs to build
roads that cross estuaries. The roads engineers have been asking the Department of Fisheries
experts, “Tell us where the salmon want to be and when they will be there, and we’ll build our
roads so that it doesn’t impact them.” This is a complicated approach to figure out exactly where
the roads need to be – as the roads are designed to resist change up to some certain threshold.
The fisheries experts respond, “They’re fish! They’ll be wherever they can be!” Fish follow a
different set of rules than a road. A road stays the same forever. It resists change. Salmon sense
and adapt. They depend on change! Salmon resilience is all about complexity where there is more
than one solution and no way to know the correct solution until the situation reveals itself.
This misunderstanding causes lots of grief. We have trained professionals to design things to
resist change in a stable world, and yet the world is revealing to us that it is a changing world. We
need to start adapting to keep up with it.
So, here’s a real and serious challenge for the road engineers. Can you build a road that senses
and adapts? That can be flexible to changing future conditions. What if that were your design
challenge, rather than assuming that the world with its changing baseline conditions needs to be
stable just for us.
This issue was revealed by Rodney Brooks when he designed the Mars Rover and in iRobot
vacuum cleaners (according to an interview with Nikos Salingaros). With the vacuum cleaner it’s
pretty inexpensive because it doesn’t need to know too much about your house. It doesn’t need
to know the shape or what is in its way. And if it’s a dining room table chair leg, it might be in a
different spot every day as the chair is used. But the vacuum has powerful sensing capabilities
and an array of strategies to deploy when it encounters an obstacle. Your iRobot vacuum cleaner
(and the Mars Rover) navigates a lot like a salmon.

272

Rodney Brooks realized that previous robot builders thought that the robot needed to
understand the geometry of the world around it before it could successfully calculate the correct
path. This required huge computing power and made for problems when unanticipated obstacles
were encountered. Earlier robots had to recalculate the entire geometry to figure out the best
path around the barrier. Professor Brooks realized that we don’t need a huge memory or
calculations in the robot. The memory is already there … in the landscape itself. All the robot
needs are sensing capabilities and adapting strategies.
As you review the tables in this article, you will notice that these concepts are aligned in rows
across the table. Across the top row are the words resist, complicated, stationarity, and
engineered resilience. This is how we now tend to think about our job in designing our buildings
and infrastructure. We define our job as resisting change. We use complicated tools to exactly
determine how much change we are prepared to resist. And that works pretty well when the
world is stable, and it is the basis for an engineered resilience approach to design.
However, the second-row lists adapt, complex, stationarity is dead and socio-ecological
resilience. That means that when the world is no longer stable, then we are in a time of
complexity and we need to be designing buildings, and infrastructure, and cities that are
adaptable to change. And we need to look to the principles and science of socio-ecological
resilience to understand what our new assignments are as designers in a changing world.
That is the challenge of our future. How can we design infrastructure and buildings that can
sense and adapt and change as needed? Because that is how we are going to be navigating this
most uncertain future. That will be a great assignment for our next generation of engineers,
planners and designers. They will be asked to design a whole new universe of experiments that
we can apply in this time of complexity.
We need to think about how we change our design profession. And we need to do that now. Our
job isn’t to find the one correct answer, but to recognize that part of being human is adapting to
change. And we need to make certain that our built form, our funding, our regulations, and our
governance systems recognize that we are in a time of variability. Ecosystems are adapting all
around us. Technology is changing all around us. We run into problems when our systems are
artificially focused on resisting change rather than developing the skills, tools, and strategies to
adapt to change in this time of complexity.
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The Debate / Question & Answer
To promote more sharing of thoughts, and enriching understanding of the session theme, a
moderator assisted Question and Answer, Discussion and Debate follow up was held. This is an
edited transcript of the Session 2.4.
Presenters:
Moderator:

Steve Moddemeyer, Amanda Brown-Stevens, David Tickle.
Alicia Daniels Uhlig.

A. Daniels Uhlig:

What skills need to be integrated into higher education to prepare for a
resilient design career? You each talked about particular barriers and
challenges, whether it be how we make our decisions or use appropriate
technology, or a whole list of governance and regulatory barriers, so what
are some of the things that we might want to consider as Cal Poly and the
other universities working on this issue are developing curriculum around
resilient design?

A. Brown-Stevens:

I think that creativity is one of the most important things, and I think it's
hard to measure and hard to maybe capture exactly how to do that, but
it's so important to be able to bring that creativity to the big challenges.
That's what we're going to need for the future, so we need to make sure
with all the other requirements and technical details that these are
creative fields that we're really also embracing that.

D. Tickle:

I think what's critical is being able to work alongside other people, and to
collaborate and challenge each other. For me, professionally working
alongside landscape architects has been probably the biggest thing
outside my formal education that has really influenced the way I think.
I'm lucky to have some very outspoken and very clever landscape
architects on my team who have taught me to be a better architect
because I'm thinking outside the building. I'm thinking about the space
between the buildings. And, probably, this was seeded when I was at
university as well. I did a design studio where it was architecture,
landscape architecture, building management, and fine arts. We were
forced into cross-disciplinary design teams, and it was a nightmare. It was
just awful.
But, it allowed me to understand that everyone has different
perspectives and different solutions to the same problems, and if we
can't accommodate all of that we're kind of missing so much. So, it's good
to hear that here at Cal Poly you've got an interesting mix of disciplines
sitting within the school, and I think if you can start talking to people
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outside your own program as much as possible, it's a really critical thing
to start doing.
A. Daniels Uhlig:

Any thoughts, Steve?

S. Moddemeyer:

Well, I heard that landscape architects are into turf. That's my training, so
that's a joke. I thought I could use it. But, actually my first thought was
music and art, and the ability to create an experience for the user or who
you're communicating with. If that's all you do have, is creating
experiences for users, but you don't have the practical skills about how to
make it real, then that also is a limitation. So, ideally, it would be a little
of both. And, I'm going to quote a real breakthrough for me in my career
at the university. I was taking a course on wetlands science. And we were
given the assignment about three weeks in, and I asked the professor,
Sally Shawman, I said, "Do you want us to just use the stuff that you've
been teaching us the last three weeks to come up with a solution, or can
we use other stuff that we learned?" And she said, "Oh I want you to use
everything you know in everything you do."
I was like "Wow." I know all sorts of arcane funny things. Wouldn't that
be really cool to think about everything I know and care about and can I
make that happen in this project or in that project? It just opened up this
horizontal connectivity that seemed to be being discouraged in the
school where I had to regurgitate the narrow thing, but once I said,
“okay, I can regurgitate, but I can also bring everything else in and still
meet that goal,” then that really opened up new opportunities and
solutions.

A. Daniels Uhlig:

Great, and we have microphones running around the audience. I see a
question up here.

Audience:

Hi, my name is Benny, and I'm a fifth-year architecture student. So, these
past two days we've been identifying a lot of issues in finding areas to
adapt and to improve resiliency, and I know that there are cases in San
Francisco, for example, when the earthquake hit, and then it caused the
freeways to collapse in that Octavia Street corridor, and also along the
waterfront by all the piers, and that brought a lot of opportunity to
redevelop those areas. But, what steps can be taken to make changes
and incorporate lands that are already occupied in anticipation and prior
to a disastrous event like that?

A. Daniels Uhlig:

That's a good question that's been explored in a couple different ways.
Does anyone want to field that specifically? About maybe how to
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encourage more, and not waiting for the disaster. I think a similar
question has popped up in a few different ways throughout the two days.
S. Moddemeyer

I certainly think doing experiments as much as possible is needed. So, if
there's a derelict building, maybe there aren't any left in San Francisco,
but they're all worth a million dollars or something. But the idea would
be, really, are other places, leftover places where we can start doing
experiments about what we would want after the next thing falls down?
Go ahead.

Audience:

If I could rephrase that a little bit. How do we tackle areas that are
already occupied because we don't want to take over land, but how do
we find ways to incorporate it into what's already going on?

A. Daniels Uhlig:

So, more about working in existing communities, similar to maybe some
of the areas identified specifically in resilient by design.

S. Moddemeyer:

I'll go ahead and launch again. I'm working on a project, Seattle Public
Utilities, which is the stormwater and waste water utility for Seattle. I
worked for them for 12 years in the director's office, working on policy
issues. And one of the things when you are a utility is that you identify
where there's problems, and you look at solutions, and you go into the
community and say, "Hey we're thinking of doing these two or three
things, what do you think?" So, we consult with the community. But
Seattle Public Utilities is now going, "You know, we're having climate
change, and everything is going to be changing everywhere. Maybe we
should go to the community and ask them, 'What are the things you need
in order to make your life here more rewarding? And how can we
support that at least through how we do stormwater? And maybe there
are other ways we can, other city departments, and how can they
support that?'"
And then ask, “How can we use the tools of infrastructure, or investment,
or governance authority, to help you achieve that?” And that then, is very
respectful, and it also helps identify what really matters because if you're
just a professional analyzing your system, what really matters, to you,
might not be meaningful at all.

A. Brown-Stevens:

I think the asking approach is exactly right. Space, in the Bay Area, it is
very developed, and so we're looking at places where there are a lot of
people, and there is a lot of infrastructure. I think there's both. We have a
changing economy, so there are places where we used to need big
warehouses for certain kinds of manufacturing that now are along the
waterfront and create opportunities, but also it is looking at the other
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needs existing in the community. Most of the waterfront in San Francisco
is very built up, and they kind of have these plans for future use. The area
that we're looking at, it's one of the few areas where there is not an
existing resilience plan, and it's one of the few areas where there still is a
job center with the port that has working class jobs that are accessible to
the few residents in San Francisco now that are not tech workers.
So, it's really important to make sure that that area is not decimated by a
flood. There's also a waste water treatment plant there. So, how do we
look at solutions that also actually increase the number of jobs existing
there? The team is looking at connecting with the city college, the local
community college there. Can their campus be expanded? Can that job
center be expanded in a way that looks like a win-win for the community
where you're investing in the shoreline, parks, open space, protections
for the waste water treatment plant? And, as you're creating those
protections, you're actually opening up more area for development and
thinking about what actually could benefit that community, what works
there. I think hopefully, as you're investing and protecting existing areas,
you're creating more opportunities to address some of the other issues
that those communities are facing.
And, I'll just offer up that in any average city, 25 to 35 percent of the total
land area is right-of-ways, right? The space in between buildings from
sidewalks and streets and things like that, and as mobility changes, and
there are opportunities of re-imagining of what that space is going to be,
certainly there's plenty of area within the right-of-way in which we can
work in that pallet.
D. Tickle:

I think Ms. Brown Stevens is saying, it's not just one person who has a
brain wave and makes something happen. There are multiple people with
all different drivers and priorities. You've got to convince everyone. So,
you've got to demonstrate the financial value, the community value, the
connectivity value. All of that stuff. It is often our job, I think, as
designers, to pull all that stuff together and convince everyone to get this
kind of momentum of a whole group saying, "Yep, that is the right
answer. It would be stupid to rebuild that motorway. It's much more
valuable if the motorway's not there."

A. Brown-Stevens:

And you have to be careful. I mean, I can tell you possibly the worst idea
I've heard as part of this process so far is we're thinking about opening up
the waterfront, and protection, and building opportunities, and in Silicon
Valley, obviously the issue of self-driving cars is a big one. And someone
said, "As we're opening up, places may be a little bit far away from where
people live now. Where are all these self-driving cars going to be
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parked?" Maybe we could create in the salt ponds, a nice car park where
all the autonomous vehicles can live at night. So that's not what we're
going to be highlighting, but you've got to come up with lots of ideas, and
then go with the good ones.
Audience:

David Tickle mentioned that 90% of the growth is going to be to take to
place in developing countries, and so that gives a lot of opportunity to
really implement resiliency in new areas. How would we go about
convincing them that they should invest in that and start creating
resilient places?

D. Tickle:

That's a very difficult question. From my experience of living and working
in China, I think in a lot of ways people are much more aware and much
more open to this discussion around resilience because I think they're
just so much closer to the risk. I think, particularly in China, the risk of
flood is huge. There's been a number of massive floods that have
devastated parts of the country. I think most politicians, most of our
clients, would begin projects talking about sustainability and resilience,
those kinds of issues.
I guess the challenge is in how you take that and be able to implement it
over time, and there's all the same pressures around value management,
and priorities, and all that kind of stuff as well. But, you're right, it is a big
challenge because I guess we've taken a long time to get to this point of
understanding these questions. Those communities are developing so
much more quickly and in a way are catching up, and it is an extra burden
to say you're lifting millions of people out of poverty and creating housing
and infrastructure. Oh, and you've got to do this whole resilience thing as
well. It is really incredibly complex.
Sorry, I really didn't answer your question.

A. Brown-Stevens:

Think about getting connectivity with funds. Back to the frogs, it is the
leap frog technology of not just catching up but reinventing and perhaps
not having to go through the same linear steps, and, therefore, there
might be areas to pilot and experiment more with rapid iterations of
what good urban resiliency looks like.

D. Tickle:

I think there are a lot of disturbing things happening in place like China.
You can point to ghost cities and the destruction of the heritage fabric of
the city, those kinds of things. But, you're right, the cycles of learning are
just so much shorter than what a lot of western societies went through.
The catch-up is so much quicker. I can be very pessimistic about these
things, but in fact, I'm quite optimistic about the ability for those
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countries to transition very quickly into more resilient ways of making
cities. I think it's hopeful.
S. Moddemeyer:

I think they're going to need the banks, and the finance people, and the
governance people, and the firms that supply them, but also be on board
with different points of view. I really do not think it costs more to be
resilient. It just has to be thought about in the right way.

Audience:

So, I'm a fifth-year architecture major too. My name is Dylan. I'm going to
pick on something you said, too, David; sorry to do it again. So, you had
talked about how you see autonomous vehicles as this lauded thing,
especially now with Tesla and stuff like that - how it is actually furthering
the problem of sprawl and allowing people to still live further from where
they're working or eating or whatever, and how these new vehicle
technologies are disguising the underlying problem; which is sprawl.
What they're seeing as a solution to the fossil fuel car. I have two
questions about that: 1) How do you get people to see that these aren't
the solutions to the problem, that they're just a bandage that is almost
just another way to make money, and 2) Do you see things as the
Hyperloop or Elon's rockets that will take you from New York to London
as an extension of this problem? Are you getting these vast distances in
almost unfathomable times?

D. Tickle:

I wouldn't say that any of those things are necessarily bad. I think
autonomous vehicles have a role to play. I think it's one example where
everyone has just become so enamored with them, like they're the
solution to everything. You get very little critique or questioning of what
the impacts might be.
I think there is a role for them. There's probably a role for Hyperloop
technology and all sorts of things. We should just look to history and say
we, at a time, embraced the private motor vehicle and said that's going
to be the future of cities. Unfortunately, it did become the future of
cities, and we're trying to undo some of that impact. It doesn't mean all
streets and all cars are bad. I think it's just the extent to which you apply
the technology and the way in which you apply it without question, which
becomes problematic.
I don't know if you guys might not even know about it, but maybe 15
years ago the Segway (two-wheel personal vehicle) was the answer to
cities, right? It's going to be transforming the city. It's going to be whole
lanes on streets with Segways. This kind of stuff, and now we occasionally
see one at a shopping center with a security person riding it. It's good to
be optimistic and yet at the same time question those things.
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S. Moddemeyer:

I just want to weigh in. I've heard this a couple of times in the last two
days. Systems and systems, we need systems thinking. Sometimes we
focus on the thing, and we ignore the systems. Why would I want to sleep
in my car for three hours? Well, maybe it's cheaper for me to live over
there. So, if I take a systems approach, maybe it's fine to have
autonomous vehicles if I can figure out how to make housing affordable,
or whatever. Part of it is if we see these unanticipated effects of things
then we need to take the systems work and then say those unanticipated
effects are driven by what and then where we intervene in the system.
Does it mean we should stop autonomous cars, or does it mean provide
affordable housing, or does it mean something else entirely? I don't
know. I think that's one of our challenges is to not let the thing cloud our
vision of the systems.

A. Brown-Stevens:

What is the issue? Fast, convenient transportation? Maybe then you
should be employing public transportation first. That's a lot of the
discussion going on. There are studies. There are ways to highlight it. A
transportation engineering study that I saw actually showed that if we
don't consciously design a system with autonomous vehicles, the
congestion is even going to get worse before it gets better. I think it's
that values discussion that has been discussed, right? What are the
values? What's that system? What are we aiming for? What's the vision
of that thriving community? And then, how could this particular
technology play a part in it? Or, not?
Are there any other questions? I think right here there's one.

Audience:

I was curious about in our academic setting, we do a lot of context
analysis. Forgive me, I'm getting ahead of myself here. My name is Alex, a
fifth-year architecture major. For studio projects, we will have our
context analysis and that is typically very heavily driven in climate,
surroundings, and site. I think that is something that Cal Poly prepared
me very well for doing and perfecting and trying to grasp all that.
But, I think one way it could be expanded is getting a social element and
a community element to that too, much of which is the social resiliency
that many of you have brought up. I was curious that in the academic
setting, what are ways that you could suggest to us for our hypothetical
studio projects, where we still engage with the community and are able
to incorporate their input and their insight into our much briefer
timelines for projects that can inform our design further?

A. Daniels Uhlig:

How's context analysis going to be changing, and what maybe of the
process of resilient by design?
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A. Brown-Stevens:

One of the things that I think has been most challenging about this
process, the Resilient by Design project, which in a lot of ways the
timeline is similar to an academic timeline. We're doing a semester-long
design project this spring with, hopefully, real world impacts. Engaging
local community members has been the most challenging, and we get a
lot of push back about what we are doing, and how we can engage in
such a short time frame. I think there are some realistic barriers about
how to get people involved and make sure that if we're asking for
people's time that we're going to have real outcomes. On the other hand,
I think is building on the first question about the importance of getting
out of your academic education to prepare yourselves for a career and
for the future. I have also seen, when working with our different design
teams, there are some firms and some people that are much better at
connecting with people and listening to people and taking input and
getting those ideas.
As you're thinking about context, any planning process or design process
is going to be critiqued. There's going to be people who haven't heard
about it and come at the end and say, "Why wasn't I involved?" I think
sometimes you can be like, "We tried to do this. We tried to do that." I
think just being really open to listening to that and thinking, really, what
are all the steps I can take as early as possible to get that input and build
enough that makes sure your input does not feel like checking boxes. I
think people, especially in places where there are a lot of development,
do understand when you're there to be authentically involved or when
you're just there to check a box. I've certainly seen both.
Thinking, what is that first thing you're looking at when you're looking at
the streets, and what's the neighborhood, and what's the environment?
How has this community experienced development in the past? What are
some issues and controversies that have come up before? How is this
going to fit into that? It's not that hard to anticipate a lot of the issues
that will come up if you're thinking and paying attention. It's not
necessarily something that a lot of designers are sometimes a step or two
away from that. Your whole process will go more smoothly, and your
clients will be happier in the long run. Even just asking those questions is
a really good thing to do in thinking about how you're building that in as
early as possible.

A. Daniels Uhlig:

I know both of you also do a lot of community engagement just
inherently in your work. Any thoughts on how to build that into
someone's studio project?
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S. Moddemeyer:

I've haven't found the budget's much better for time in the private sector
than we had in school. There is hardly ever any time. You carve it out,
and you do have time. Certainly, in the Pacific Northwest where I do a lot
of my work, it's a big deal there. It's part of the norm to engage with
people. One of things in the resilient strategy that we did for Boulder was
we suggested that any time you're doing a project, you try and introduce
community members from different parts of the community to each
other in advance. You build the connectivity of the community just by any
other activity you're doing. If you're putting in a bus stop, maybe it's not
just the neighbors, the neighbors of course, but maybe it's also the soccer
team, and the garden club, and the whatever, so that they start knowing
each other as well. Building community connectivity has a guaranteed
outcome of every engagement.

D. Tickle:

Yeah, and they can exhaust each other so they're not all attacking you. It
does kind of help, I guess. Sometimes when you're front up to those
events, it is all very much focused on you, and everyone wants you to
give them the answer that they want to hear. To get people talking to
each other, they begin to see that other people have different priorities
that may align or conflict with theirs. You do see people starting to sort
out those things for themselves, which is great. You don't have to do it.
It's more authentic when a community sorts those things for itself. You're
just facilitating and supporting it rather than trying to find all the
solutions for everyone.
If you're working on any publicly focused project in your crew, you'll get
no shortage of talking to communities. I think it's so important, as
Amanda said, to go into it with an open mind and a sense that you will
learn as much as you will be teaching. These people are experts in their
own community much more than any of us are. It's good to listen. I think
it's just the best.

A. Brown-Stevens:

Flex those listening skills. I know the City Regional Planning Department
here actually, in their senior studios, pair with communities, and they're
actually working on a project and contributing to that. It's not all
hypothetical and certainly, design studios over time have used real
programs and projects and shadowed them. There are ways to get
involved and hear about community engagement. I think one way, if you
don't have that set up for you, but you have some area that you're
looking at, is to look and see what community members have already
contributed to. They have street concept plans. They have been asked
many, many, many times what they want their community to be. There's
actually a great article about the fatigue in asking communities. Don't ask
a question and don't ask someone to participate unless you're really
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willing to engage them and address their priorities. It can be quite selfish
of us as designers to continually ask communities time and time again. I'll
just throw that out on the social equity side.
Any other questions?
Audience:

Kind of responding to what community members have already
contributed to the topic, how do the community members afterwards
understand their value from the practitioners? It goes to all of us to, in
this project, the community members provided this input, and it changed
the way we thought. How do they learn that they had such an impact on
a project and encourage others to have as equal impact on a future
project?

A. Brown-Stevens:

I think part of it does have to do with a different understanding of, when
we say community engagement or community input, what that means. If
you think about it as a one-way process where you're asking questions
and getting people to put dots on a map or post-its or something, it's very
difficult, I think, to see, as a participant, where your influence has been
even if the designer ended up feeling it was very impactful. One thing
we've tried to set up in our projects and again, it's this very short time
frame so it's a little bit complicated, but a stakeholder working group that
includes government and non-governmental community members as
they're participating alongside the design teams in this phase.
You have people who are participating in the evolution of the design,
and, again, this is kind of a compressed schedule, but I've worked for city
government before, and I've seen projects that can successfully
breakthrough in areas where there's a lot of contention where often a
developer has really gone out and cultivated those longer-term
relationships where people really are seeing the back and forth.
Otherwise, even if you create a mailing list and send summaries, it's
doesn't end up being particularly meaningful. It's hard as one person. You
say, “x, y, and z,” and if that doesn't happen, they may think you didn't
listen to them. You ignored this process. If you come in and are part of
that and see, “Oh, here's all the different comments they got, here's how
they balanced this, and here's where this came from,” that takes time
and hopefully, it will be a partnership with, whether it's the city
government or whoever is doing it, but that's the way that happens.
There are people that are really interested, that care about their
community and would like to be involved at a deeper level. I have
definitely seen people turn around who hated a project. People can be
really mean at community meetings. You've got to get a thick skin and
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not be defensive. It makes such a huge difference. If you don't remember
anything else, if a community member is yelling at you, don't explain to
them why they are wrong or why what you did is ... just listen because
where they're coming from is a place of a lot of stuff that's happened in
the past that's not your fault. And, yet, you are part of that process. If you
get defensive, you're never going to get a path. If you listen, you might
and you might not. They might still be really mean to you, but it can be
really powerful.
D. Tickle:

The authenticity of the process is probably more important for people
than the actual outcome. I think you're right. If they feel like they've been
listened to, and they get the compromise and the difficulty of the
process, I think that's enough for most people. I think they feel they've
been part of it. Sometimes you get that situation where someone who is
very negative and resistant turns around and becomes a champion for
the project. It's a magical project moment when you get a person like
that, and they end up being the most vocal supporter and the person
who brings the rest of the community along with them. That's the ideal
thing.
You only get that when you're engaging regularly in an authentic way.
You're open and listening and definitely not defensive. It's so much about
process and the approach, not being able to answer every question or
give people exactly what they want.

S. Moddemeyer:

I think sometimes, too, who they hear it from really, really matters. I
know that there's been times when I was working an issue where a
community member said, "I'm going to hate this." I said, "You know what,
you are going to like this." Because people are used to getting screwed
over or ignored, they are worried about it every time. If one of their
colleagues says, "Actually, this really is good for us. It could really help,"
then, while they would not necessarily ever believe me, they would
believe someone who shares their point of view. You don't have to win
everybody over, but sometimes it makes it so much easier. I really agree
with the point of authentic process. Find advocates who understand the
dynamics and who can speak and calm everybody else down or at least
help them know that maybe it isn't so bad.

A. Daniels Uhlig:

Maybe it isn't so bad. We're going to wrap up this section now. Thank
you.
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David Waggonner III
FAIA; Founding Principal, Waggonner & Ball.

Conserve and Preserve, Adapt and Create
David Waggonner is the founding principal of Waggonner & Ball. He is a graduate of Yale School of Architecture, a Fellow in the American Institute of Architects, and a recipient of the AIA Louisiana Medal of Honor.
In the aftermath of Hurricane Katrina, Waggonner saw an opportunity for New
Orleans to reinvent itself as a sustainable city that embraces its lifeblood: water.
He championed a process that examines history, soils, biodiversity, infrastructure networks, urban space and habitation, along with the forces of water. This
combination serves as a holistic foundation for design, initiated during the
Dutch Dialogues, developed through the Greater New Orleans Urban Water
Plan, and now being implemented in multiple projects including the city’s winning National Disaster Resilience Competition (NDRC) entry. Related processes
and eforts have produced Rebuild by Design and other NDRC awards for
Bridgeport and the states of Louisiana, Connecticut and Virginia.

Waggonner & Ball Architects
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Thursday, Feb. 22 - Morning

Session 1.1
9 to 10:45

Session 1.2
11 to 12:15
Speaker:

Doug Pierce
AIA, LEED Fellow; Perkins + Will.

Socially Responsible Design:

The need for a greater purpose in resilience
Doug Pierce is a pioneering architect, speaker, and writer with a passion for
integrating art and science through poetic innovation. He has over 30 years of
experience in sustainable design beginning with the 1,700-acre Meadow Creek
Project in 1984 and including Minnesota’s frst LEED Platinum Certifed project,
Great River Energy Headquarters, an AIA National COTE Top 10 Green Project.
Working closely with an original founder of the U.S. Green Building Council and
LEED, Pierce is now defning a new integrative framework for sustainable design through the development of the RELi Resiliency Action List and National
Consensus Standard. RELi was launched in 2015 with support by the Minnesota Pollution Control Agency, Minnesota Green Step Cities, AREA Research, AIA
Minnesota, USGBC Minnesota, the Capital Markets Partnership and MTS. It is
available online at C3LivingDesign.org.

PERKINS

+ WILL
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Thursday, Feb. 22 - Morning

Session 1.1
9 to 10:45

Session 1.2
11 to 12:15
Speaker:

Gerdo Aquino
RLA, FASLA, Associate AIA; CEO, SWA.

Infrastructural Futures

Gerdo Aquino is CEO of the SWA Group, a design frm recognized for its
creative ideas in landscape architecture, urban design and planning. SWA has
worked in over 60 countries nurturing a critical dialogue of urbanism that integrates principles of design, ecology and technology into a robust public
infrastructure for people. Based in Los Angeles, Aquino is an accomplished
professional whose focus on the public realm heightens his position on the
importance of collaborative decision-making between communities, city agencies, and consultants. He is an adjunct associate professor at the University of
Southern California and co-author of “Landscape Infrastructure: Case Studies
by SWA.”

swa
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Thursday, Feb. 22 - Afternoon

Session 1.3
1 to 3

Session 1.4
3 to 4:15
Speaker:

Josh Sawislak
AICP; global director of resilience, AECOM.

Resilience is the New Black:

But that doesn’t mean it’s not important or enduring
Josh Sawislak is the global director of resilience for the infrastructure
services frm AECOM. In this role, he works across the entire enterprise of
AECOM’s oferings in planning, design, construction, fnance, operations
and development to help develop and leverage resilient strategies projects
and clients to address issues such as sustainability, climate change, disaster
preparedness and enterprise risk management. He provides thought
leadership and strategic advice to corporations, national governments,
municipalities, NGOs and international organizations across the globe on
issues related to the UN’s Sustainable Development Goals (SDGs), Sendai
Framework on Disaster Risk Reduction, and the implementation of the
UNFCCC Paris Agreement.
Prior to rejoining AECOM, he served in the Obama Administration, most
recently as associate director for Climate Preparedness at the White House
Council on Environmental Quality, where he developed U.S. federal policy on
climate adaptation and resilience and worked with foreign governments and
international organization on multilateral and bilateral eforts. He also served
as a senior advisor to the Secretary of Housing and Urban Development (HUD)
focused on infrastructure and resilience at HUD and across government.
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Thursday, Feb. 22 - Afternoon

Session 1.3
1 to 3

Session 1.4
3 to 4:15
Speaker:

Gunnar Hand
AICP; SOM.

Regenerative Cities:
Moving Beyond Sustainability
Gunnar Hand is a city and regional planner, and passionate all-around
community organizer. He has cultivated his interest in the built environment
from a young age and transformed it into action and positive change.
From starting his own property reinvestment business and launching several
rail-based transit advocacy nonprofts, to promoting clean energy alternatives
and neighborhood improvements on various boards, Hand is a problem
solver. He is deeply engaged with his clients and his community, building
partnerships and identifying strategic initiatives for innovative and efective
implementation. Hand is always expanding his knowledge and understanding
of the built environment and civic systems in order to fnd new ways to make
them better. As an urban planner, he understands that functional, integrated
and equitable communities can foster a higher quality of life for all people.
Hand seeks to facilitate, create and design places that have a positive and
sustainable impact on society and the world.

SOM
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Thursday, Feb. 22 - Afternoon

Session 1.3
1 to 3

Session 1.4
3 to 4:15
Speaker:

Yana Waldman

PE; Senior project manager, ARUP.

A Business Case for Resilience:

The hidden cost of not properly estimating total risk
Yana Waldman is currently a senior project manager in Arup’s Transaction
Advice team. She specializes in resilience strategies and fnancing for largescale infrastructure projects, government organizations and corporations.
Her expertise spans multi-hazard threat and vulnerability assessment,
resilience planning, risk mitigation engineering, business continuity
management and portfolio analysis. She is currently working to develop more
interactive evaluation tooling in the resilience space:
• REDi – Resilient Engineering Design Initiative, a guideline for more robust
development strategies to mitigate the impact of foods and earthquakes
on the built environment.
• CaRI – Campus Resilience Index, a framework for assessment of resilience
planning and preparation processes on academic and corporate
campuses.

ARUP
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Friday, Feb. 23 - Morning

Session 2.1
9 to 10:45

Session 2.2
11 to 12:15
Speaker:

Laurie Johnson
PhD; AICP; principal Laurie Johnson
Consulting | Research, San Rafael, CA.

Working at the Confuence of Natural
Hazards and Land Use Planning
Laurie Johnson is an internationally recognized urban planner specializing in disaster recovery and catastrophe risk management. She began her planning career working with
San Francisco Bay Area communities that would soon be struck by the 1989 Loma Prieta
earthquake. For nearly 30 years, she has combined her expertise in urban planning, earth
science, and risk management into a unique blend of professional practice and research
to help planners and communities address the complex urban challenges posed by
natural hazards, including earthquakes, landslides, foods and hurricanes. She has been
at the forefront of disaster recovery and resilience planning, and policy development, in
the U.S. and the world, assisting numerous local and state governments, federal agencies, emergency management agencies, utility operators, insurers, and philanthropic
organizations.
Johnson is a visiting project scientist at the Pacifc Earthquake Engineering Research
Center (PEER) at the University of California-Berkeley and chairs the federal advisory
committee (ACEHR) for National Earthquake Hazards Reduction Program. She is also on
the Science Board of the Global Earthquake Model (GEM) and the Steering Committee
for the Geotechnical Extreme Event Reconnaissance association (GEER) and the Earthquake Engineering Research Institute (EERI) Learning from Earthquakes program. She is a
long-standing member of the American Institute of Certifed Planners, the APA, and EERI.
She holds a Doctor of Informatics degree from Kyoto University and a Master of Urban
Planning and Bachelor of Science in Geophysics, both from Texas A&M University.

Laurie Johnson Consulting | Research, San Rafael, CA.
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Friday, Feb. 23 - Morning

Session 2.1
9 to 10:45

Session 2.2
11 to 12:15
Speaker:

Geofrey Neumayr

SE; Chief Development Ofcer,
San Francisco International Airport.

Planning a Resilient Future at
San Francisco International Airport
Geofey Neumayr is the chief development ofcer for the San Francisco International Airport Planning, Design and Construction Division. In his role, he is
responsible for the overseeing the planning, design and construction of all the
airport’s maintenance and capital projects. He received his Bachelors of Science
degree in Architectural Engineering from California Polytechnic State University,
San Luis Obispo in 1984. He is both a licensed civil and structural engineer.
He has over 33 years of design and construction and as a project manager has
been responsible for the design and construction San Francisco International
Airport’s BART Station and the Terminal 2/Boarding Area B Renovation projects.
As the airport’s chief development ofcer, Neumayr is currently responsible
for the airport’s $7.3 billion capital improvement program, which will include a
new hotel modernization of two terminal buildings, a new long-term parking
garage, new ofce building, the extension of the AirTrain system to Lot DD, and
the implementation of the frst Net Zero Energy Airport in the United States. Under Neumayr’s leadership, the Airport has completed the renovation of Boarding Area E and Terminal 3 West as well as the new Air Trafc Control tower.
-

SFO
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Friday, Feb. 23 - Morning

Session 2.1
9 to 10:45

Session 2.2
11 to 12:15
Speaker:

Paul Hutton
FAIA, LEED BD+C; Cuningham Group.

Resiliency in the Design of
Educational Environments
Paul C. Hutton is the chief sustainability ofcer for Cuningham Group
Architecture, an architecture/interiors/planning/landscape design frm with
nine ofces in four countries, including two in California. As CSO, Hutton
is responsible for training and education in sustainable design measures
and monitors the frms progress toward net-zero energy building, the WELL
building rating system, and resiliency.
Hutton has specialized in designing sustainable and resilient educational facilities since the early 1980s. His clients in Colorado have experienced droughts,
foods, wildfres, explosions, and most unfortunately shootings. He brings
a wealth of experience in the complex dynamics of decision making about
school building design. He also served on the AIA’s Committee on Architecture
for Education (CAE) board for many years and was the national chair in 2014.
Hutton received his Bachelor of Arts in Architecture from Princeton University
and his Master of Architecture and Master of Planning from the University of
Virginia. He was a faculty member of the University of Colorado, Graduate
School of Architecture, from 1997-2013, where he developed new courses in
Construction Documents and Daylighting.
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Friday, Feb. 23 - Afternoon

Session 2.3
9 to 10:45

Session 2.4
11 to 12:15
Speaker:

David Tickle

Hassell Studio, Australia.

Waterfront Places That People Love
David Tickle is a principle and urban design sector lead at HASSELL, a leading
international design practive. He has been involved in the design of signifcant
precincts and infrastructure within a number of global cities over the last 20
years. Working with the global urban design team, Tickle is responsible for
ensuring HASSELL designs and delivers exceptional urban places. His team is
committed to unlocking the full design, economic and social potential of cities.
Tickle has lead a range of master planning and urban design projects
including major urban renewal projects, transport and infrastructure projects,
town center and area master planning, commercial, residential and retail
master plans. His interest in global cities has led him to instigate a program of
urban research projects at HASSELL. His latest research project saw HASSELL
teams in London, Shanghai and Sydney investigate how each of these cities
is grappling with issues of housing, including density, livability, afordability
and delivery. He is captivated with Shanghai and the city is dealing with
rapid population growth, having recently been working on a master plan
competition for a 20-kilometre stretch of the Huangpu River, the Shanghai’s
main waterway.

HASSELL
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Friday, Feb. 23 - Afternoon

Session 2.3
9 to 10:45

Session 2.4
11 to 12:15
Speaker:

Amanda Brown-Stevens

Director, Bay Area Resilient by Design Challenge.

Resilient to a Rising Bay
Amanda Brown-Stevens brings a wide range of experience to the role of
managing director of the Bay Area Resilient by Design Challenge. Most
recently, both at The Trust for Public Land and a private consulting frm,
Brown-Stevens helped cities, counties, school and park districts throughout
California develop and pass public fnance measures raising hundreds of
millions of dollars in new funding for conservation, parks and other essential
infrastructure. Before that, as deputy director of Greenbelt Alliance, BrownStevens worked with communities throughout the nine-county Bay Area to
protect the region’s iconic natural areas and encourage the right development
in the right places.
Brown-Stevens holds a bachelor’s degree in Latin American Studies from
Wesleyan University and an M.P.P. from the Goldman School of Public Policy
at UC Berkeley. She lives with her family in Oakland, where she worked in the
early 2000s as chief of staf to Oakland City Councilmember Nancy Nadel.
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Friday, Feb. 23 - Afternoon

Session 2.3
9 to 10:45

Session 2.4
11 to 12:15
Speaker:

Steve Moddemeyer
Principal, CollinsWoerman.

Using Resilient Design Performance
Standard to Accelerate Recovery based
on Community Priorities
Steve Moddemeyer is a Principal with CollinsWoerman. With nearly 25 years
of experience, he specializes in creating tools and policies to develop resilient
infrastructure and land use systems for neighborhoods, cities and new town
developments. His experience includes master planning for large urban
redevelopments; resilience planning for urban infrastructure systems including
roads, water, and energy; developing urban policy for climate change
adaptation; and advising cities, utilities, and Tribes on techniques and tools for
advanced sustainability.
Moddemeyer is a member of the National Academy of Sciences Resilient
America Roundtable and of the IUCN CEM Resilience Theme Group; and an
advisor to the University of Washington, College of the Built Environment’s
Masters in Infrastructure Planning and Management (MIPM), and to the
Evergreen State College’s Center for Sustainable Infrastructure (CSI).
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MODERATOR BIOGRAPHIES

Moderators
Thursday, Feb. 22 - Morning

Sessions 1.1 & 1.2
Stacey White, RA, MBA.
Stacey White teaches in Cal Poly’s Architecture
program. She is an environmental and educational
advocate with an experience that includes planning
and designing schools, community centers, residential
and commercial uses. She has been the owner/
principal at Mode Associates in San Luis Obispo since
2009, and she was a project manager at RRM Design
Group from 1998 to 2009. Her advocacy and policy
work includes the local, state and congressional levels
where she writes policy and fghts the good fght.

Thursday, Feb. 22 - Afternoon

Sessions 1.3 & 1.4
Bryan Seamer, PE.
Bryan Seamer is a Structural Engineer and Managing
Director of Engineering at LPA Inc., an integrated design frm that specializes in creating innovative, sustainable environments. Since joining LPA in 2013, he
has focused on tintegrating structural, architectural
and MEP building systems. He has received multiple
regional and national “Excellence in Structural Engineering” awards. His extensive experience in resilient
seismic design includes both preventative seismic
rehabilitation projects throughout the U.S. and recovery and rebuilding projects in Haiti and New Zealand.
He is a founding member and serves on the Technical
Advisory Committee of the U.S. Resiliency Council.
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Friday, Feb. 23 - Morning

Sessions 2.1 & 2.2
João Pedro Costa, RA, PhD.
An architect with a PhD from the Univesitat de
Catalunia, João Pedro Costa holds a post-doctorate
degree from the Universidade Tecnica de Lisboa,
Portugal, where he is a full professor and sits on
the directing board of the Center for Research on
Architecture, Urbanism, and Design. He is a visiting
professor at the MSc and PhD programs of the
Polytechnic University of Catalonia and the Superior
Institute of Agronomy. He has numerous architectural,
urban, and research projects, and has published
three books, one on the impact of climate change in
European cities. Currently, he is a councillor on Lisboa’s
city council.

Friday, Feb. 23 - Afternoon

Sessions 2.3 & 2.4
Alicia Daniels Uhlig, RA.
Alicia Daniels is a licensed architect with 20 years of
sustainable design experience, and currently directs
the Living Community Challenge and Policy for the
International Living Future Institute in Seattle. She also
practiced architecture in Seattle with GGLO, in California with Van der Ryn Architects, and in the U.S. Virgin Islands. Daniels is a LEED Fellow, serves on USGBC’s LEED
Advisory Committee, is a founding steering committee
member of the Capitol Hill EcoDistrict, an American
Solar Energy Society lifetime member, an Urban Land
Institute Northwest task force member, and served
on Cascadia Green Building Council’s Seattle Branch
steering committee for 10 years.
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